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ilJL>J.Ll j-uj-'JI JLcI 1^3 
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: 4 _JLl]| l I ^ 1 t 1 <lAj A A ♦**! ^ I 
. isjdij J) i i ,n ^«Jj ^Lu^sl lj<"< i a tiltitjJI (jjSL ^ 
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jj_uajlj aJujjjj CtrejJI 4 jL$j £L>-ljJUj j-ll u-ill L 'oJm£ (jL>JI £"° ‘J-^l 

. 4*j}U I ^ajuijJlj lLojIj^JIj 

. 4a 1£ (_2J I J "lj 4 aK (_2J I J Y (j-Lj Lo <LuljjJI jl tidejJI (JjJa £jIj3j - 5 

tJ} l\ 4_sl usVLi 4 « il L tl 4J*^| c. (j-CLje— i »i~i (j-a j i ! iiill 4 a. l 3tl jjjJll (Jj— 23 _ 

• y <~ii~ jl Cij-uiJ L^-iLtcLal -Sj3 Vj i(jj_ll (_ya>jui]| 
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.4JL>J,Li 4-usL>JI ciLal^JU jlc.Ij.2J LoSj 
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<Ju>a (jJLc! u_2Ja <lu.iLc Laju Y * * * 4-L<u juba (j-a (ju^ in t T lj (ju-iLuJI pju (jSiu 

AUll I 1 ' ' -'* ! 4 1 4£ (j«a C 1^1) V I Ul > T I p ^ U U nJ I .Vi 4 J 4 j ■ , 1 1 1 c U- L aJ I 

l-LU j uLLaj ( 1 g i ii i nt CuLuJj 4_2 AjJiljjJI 4 t-'ijj.jtll (jf_j i(jLuJ^U 4uuljjJI 

jj ■-’ < 4jl ^11 (jba_*_JI i_uk3 tjLjpyt I j-4> Cj- L - >I_ T JI (j£ «1 _«JLslJI tU-^4 p-J 

.Sjju 4jL > fii^»j La£ jl t ^ a ii T 1 ,^JI jL^ol 

(j! pJLaJI 4 A aj -1 ^UtljItA-.i )"| ^ JO | I j_4 jjLuJI 1 a. »YI _u_a 

i"i ^ -Wit ! > ii m <C3l_ajJLsdl J-^jj Jl i^i'iVl JL>_<i ^a 3 jj_j (jl JJ-uu 4.j^ ni jtl 

Jbijj J1 .^Vl r.l y 7, " \ pLa—ufcVl ^yJI Jlj_aYI C)L>oVI J^l j_aj i_)l_*_cL>JI 

jjk JULLk J_usi£ pjUUiJ Ij^LcI JLsJJ I jjfc ^ ju>«ji j>! >ij~iTI CjLi (Vyl^v auLajJadl 
i _ y ^bUt (j_a ^ » Y I U_>J g (jl Laj .LjLajjmi Jiijj J1 ,^’iVl J r 

J-UZ-C. j_ua_sd I llufc (_ylc (J-LLaJj 4u_bL£Vl Ci- -> i_i_uala ibjLajJLall j_ua_C j-uSI^j >"i 'Si nil 
3jL_s«j pJL*JLJ t 3L>-Liil Ijy-^ia £j\ j«m 1 (j_a ^LCLa b_ui (jibl iiiuJjLajJLait 

)j»jJLcjJl^i^>r 4jj Ij^c -4 t->j , ,i i 

■ ajj-Ju-J I j_jjL3 ^a 3j^ii Lgjlu <— Ll^jj Cub pj Jbu >JI 4 > ' 2u jl Lila 131 jJLu (jJ 

(j) ii •>»" I i > Q itij nij ' j *i Q “ 111 3 Cjl a ' i ii a : _U_^ Lj (JSiu^ j a~i mi 3l_u>ill LljjJ^U (jj^ 
4_JL>JI L^jj^_uaj ljI <-fl-aul-t aX 1 ij) z L^JLiil j_ajbiu 31 . cLui 
(Uuoa - 1 /i .m ~ ...Vi La^uLUJ 4_4 jL 3JI I <i-»» ~i a ^a ^u^iin 

<LucljjJI Jjj^sLuhII fjja AjujVI 0 ■-’" - -j _tl At^\t t L>Lai juualu ^LadJI 3j_«u (jtj 

Jj-a ' t J , >» ~i i nj i...4u ^ iti *>itl luIU-luXI J! a ^ ~ ml «lju>> ; 4_ui— iJ lu j l^-^o V I 54 (j_a 

b)tu (J < 3 £ >i * 23 Yl |u^ . w v-3 j V ' ljS^S ^ ' ~ 3Lu>JJ Ijlijl^j ^jSi i7i i ^^iUI <Lu L u J I Cj^iSLuill 
■ Aaj-LLuLa j-cfc Lulujl i ii a 4u^ mi j T I 3jl a i n Ttj 4-utlajJLi y 3 iij 
jpjLail w aj* s LaJL*il I £ a mj-i uaJI 4-U1 ^j_a 

jlupjVl p4>bU>o jjiu uca (jylLII 4_tujLupJI jluVI (jus jJi>o (ji 4j_cjl I pj_3_UI llut jLa 
3uu_au j^Sb) V 4_ub><u^ri L^upuLua 4-ua- b aJI Cblj^UI ji L baJL au 7tujl_bUa .^auusbi 

BjusulII CuLali ' ■>." Ill Vlj .4,5-1 1 1 Sj^bJU < ULu J I j luV I J-*Jj t£,j mil (Jl a mV I (j£ 


^UL 

/I5 5iLmll 3 mil 
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j La »^ 1 4 i*f (j_>ijj pj-JI 1 1 g im'ij . (jb>«.uaj-J AjjjJJI 4-aLLaJL? 

t j^ l u ti^iTI <_ T lc Ctlit ljLJISLuiVI ' ** aliLojVI alxA 

.CjUJLSJt (jLuij^U 4Jaj^_>JI ( j^a IzJu lJr j_i_Lj I 

. '! j£_} Ml j T I ^1 ll|‘|~| lll^l)) ' AjJlSLiilVl (_yjl Vj) ll^ 

j»La? 4-j^ quit ^ tiaJ ■ >» flj J_Jij V 5-LLmlS Lg-i-u ^ ^_aj Jpl 2 >Jt ajLfe 

• I g i ii rt i jjL-uj V I cULi (j ii <1 1 t-r>- ClLJjij i ii a 


4 jL >! -a Cj!j OL_i_>JIj 4jIjjJI pi£ JL>w 4 ^3 . tpj-*. n I q \ in*itl l_U5> p > _ r 2 

(jjs J g i mj Cum >4j i^rtTI 4 i1l& (jiLill jjjJI Ll 4 u ^i^»^.'i (jl I pJLc» 

~a . n , ,i l a t jj 4_i_3^Ls»Vlj 4_i_q_ L< i I LfcLiljj JS ijja LgJjLbj jl JjL>ij CjLtuljuJI 
l^£. 4jL>»V| pjkLui J_2 JJ-sJI Ijjfc JJ^>1_4 OjSLj (jl (jb-ol (4-pitJ^ inlTlj 4_Ujjl_SJIj 
■ 4 1 \ mj ^j_4 r-^_L> L»-« j-iSi ^ i n~ T I 




ajigiudlim 
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i i ihl ^aJU 4_3_il i ii a ^a LgSlj"> ml jjl Ijt-Oj ^ i tif - 4 m n~ tl Cil3 4 j j i<^ Tt -lL>i_i j_Lj pJ 

4jl5wa L_^J n ~>i t uu t ,.. lb IjJ U joI j-£.\ lp Q jo <4. il < 7 1 T I 4 _i_ijVI 

iuljj jjl Cialj^ ijj " mt j (_£jLa ^U_> m pJL^<3 p_I j .ujjVI plLc ^^a 4_aj_aj_» 

p-I 1 q *ij i nt I jja (jl Lua^ w-> V il <j*i i nit I LvLljl CiljljyJI ijjSiZLuj 1 g"> ^^ILII 

* i ifrl 3 -a-U 4 -SjI in a !j^juo lUH pLc j— l-lSLI I oa_>JLa < jlxj ■ ?> .•':. " <i _ia l jS-* 

4JuJ n i Vjj 4_2_>UuJ.1 (jlSj 1 1 gull 4_i_> LLa_j^)_J I 1 ^a 4-1 LluJ 1 4_ljjVI 

• OjijjIj ja L^jLS^. 

p in >i (Lh_4 j‘\ o ^ -LJLja j\ l _yjiXI ■ ' ■ ‘k» 4 fl <_ySL>iJ {j>3 " 1 » 4-iljy 

■ ' ■ • la 1 1 w 2 * j .pljtc^fLi 4 _l1c >^5L>i_o -w v, ^Jl SLt^iJI 3-iLc^f 4_2 jjJo 

i > i i i j t*> ~>* i7i £-La4 £jj-> j*J) iij 4_3_I^>1_1 (jl i ii it ^y-3 j mtl 4^jj ^y l g 

- I lia-fc? 4—4 1 _L£. I a_SJ 4 _ 2 JLjJ 1 4-jl ■>> ^ * n Ji \ 1 ~ ml l *) S .^ylLxJI jXj-fftX I 

4_cljjJI 4 _JL«_c jlujj ,4,laal_>. 4 _l 21 > a 1 £ j|j _4 ^a 1 a (jjljV 

4_JLc. 4_alj Sjt^-Lu j 1 11 1 1 5ajju>JI 4 HIL 1 4_i^_>i_JI (jl 1 11 it ilj-fl 

ijl Ju-i .uluXI £* ut ^1 ^11 3L^>JI 3jLcI ojlc, -\_ x_j 1 g *1 f . 4_cl_4j ^a 

1 ■>» m a a_ia_>J 1 ^jJL>J,La - ^ • • 1 1 ^ILnil a^ljl ^JJ\ jL>-Li j^j_uVl 

LSa <3^— i_i5L?l 4 _j \ 1 n ->,TI 4j^aj i4JL3L^1I 4 j^_i_ 4 JlILII 4 " r j~j 1 g <itf>l . 4 _^>. ^ 1 3jlc ^a 
0 ! 4_ilj^JI 4 1 1 11 1 JjJI 3 ^j_xJ1 (JjlIj . J j-uj L j ■ t-> ■ -wt I ^yJLc ^fLjj j_aV( 

$-^3 (i_ialj_nil 3 1» j ^JLIj J_i 4_3JL>- ^a 4_UI ^a i—i^MjJI 

. j i n i T ! s.Llaj 4 j 1 11 1 Tl (j \f 3Lu>JI CiLag 3 a^uJj ^ylj 
o? w " -■■; JUSJI tPI (tiJL>. o? c^a 

^a JL^SLILa . L^JLd Ciljl ^ti |-,.3...1. ; ,Mj 4_L^ljjJI CiL^-a-L^qt CiLuu 

L^jLojI Ilula J '^ » 1 1 a 4_^SL>JI 4 oji 1 3tl 4 j *ij u->tl i~iljl ■>» 

i JL^SLJI (q^a 4_«_a 4_ii < 1 n ^tl 3j_3JI CJLX^a jJaj ^a^ .aJJj i _ r lc 2_iaL3j 

^a p ^ ^ If 1 1 3 — ^_>i_l_j jin ^31_iXj 1 jg l ^ a 

t(^ iti 1 T I pm -pti ^a (3— ^a (J1 <1 -pti 1 3 \ •>• ^ 1 1 3 ^ (jl_4j^Xi l_4 i .4X1 ■>» a 

^y-X lu w 1 C ■ *a a> 1 • C I _Liii 1 uj ^ ip ^ '■’tl |jLa w i 4j|j 4_l I p g j 1 "1 L^Zl Cl^ m HjL a 

L^-j te-^y-c a ^a p^a^Lul 1 "' 1 1 1 1 ^ « 1 1 ^ /;. \ ■ a 1H 1 . JL»SLJI 0 > 1 1 ii*iV I 

p -i^l 3 V I Ciljl 3 "it 1 1 ~< h <~i •>»! L iSj <» (Jl— «SLJI a u i_i-tl all 3 ^a 

4-iL^j l __ ? a 1 j L j»- ^ h 1 1 n'llja tilx ^ a . 3 ..'■» ., I a 1 1 ^ 4_i_a^L>.V1 ^j—iLxXI Cjj—ljuj 

."il A ■ ^ tl 3 I 1 g uiLui! «( L * i_lj > » lX t » 1 i aaj_C 4 <-fcl -i ~ la 1 j u 1 C ^luLHII 


II 


4_*_xaL>. — ^lK jllL_o I ^5{cj 
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CjLa^5L>JI c_i_».|j ^j_a jLa ciJJjuj CjI 3 ts> 4 j 1 3 n T Ij ilji ' i H ->Jl *Ljj i7i jTt 

4JLaL>JI JLtajVI p j 3 in JiL»- j J-a i~2ujjLj1\ j_i_£ £>\ 3 i^>tl j J-4 -ptl j j ^t-1 
c’_Uu<3_>- <jr 2 I ■» l- U i—q- U j <1 i» lJlIjj! ( jio pJj tCil a -^*1 oJl gt 

.4_jjaIUI j j g t-T i T 

j»j)g 3 a £_a 4_ta»lj (j_4 ^ 3~< j Oj-uij (_g^ i7i j T 1 iti a j! 

' » 1 p ■ 4j_C LLo L-fl^l " t»I ■ 3-L3 **- a 4j| ' w * 1 ** J <aiJt 

jrt (ii Vi jji i 7 i a l j_a > < gTLa <1 g jtl i \ *r> i ii j ^LII 

j)j I II Vlj 4_1 j$VIj <j-alj_aVI jj_a jjLSLa^fl jJLS <4-jla La j i7i j U 31_^>JI 

l_Ufc - 1 l ua. at < oLaJLa»l j! <b7 ^ J-u^j (jj-S Ij-lu -1 

La^ <4-ali ml (j in ->»! jJ LuLuijl < _ 7 ^iJLa _lS»Lj j! pjJL^>JI < -j jj tA. *. 1 1 

jlj ~i <"Tj tiAJjU (j 3 ■>»">"> t |jr\~ i7i ~i *v M j_a in a JjJl^i_j (jl 4J ^jSLa-l 

.Cdil^S 

AjIji_j i~i i ii _<T L^j| 1 a S t^aJLxJI c JLi_- > Jt i_)j| 4 i^ 3 i~< m _i t p j JLu > J I 4_ua_S 

. 4_J (j— a CjLljLSLII^ 4 i ii 3 1 p g fit ^IjVI |jl uil^l pJL». j 1 •»! 1 g 'i'v t >~ 4 

J 1 " 'J l ' ; ‘ 1 1 ^ j j» a * i ~i r jgl 4^31^1 i . i T ! lLs LiJlLlu 

JSL^j (jjLSLII ^ 4A4j)~ i i i 1. 1 CiLajJLatXI 4-aj) Pi 'i a ~j£. j-LLaj^a 

.DNA rtititt 4_oljjil 4j CjLajJLail CjIjL^»j ^a>a 

,"il A ,^>tl J-a3$ JJlSLU 4-ii < i ii ^Tl ljI a .^»tl 4_uLajJLatXI 4lajL>JI oJl& JJi-soj 

,4jL^s» JMa- ^LSLJI L^I ^ysj-a ila O^U-J jj-otj-aVt tiH3 ^ LaJ iL^jjiaJj 
JJjtaj) (jJLSLII Ci\£j i^>"it 4_aLsJI jiaVI 4JajL>JI u_Ufc jjLao tilJj 3j^A& 
Alaj L>iJI ^ _U1> (jjiLtalj .(^i_3JL>- ^j-uj^a iU L3_a jiij I j 4jlSj 4^>-j4j (4 -S-l-JI 

iASL<j pLc (Jj nillj 4 3 iti ~i-S I (^illll DNA aj_g ’j->. 

J'v j p i ii 3 *iji^ ili-jJl—j—a— *S klajlji jj 4jL^jJ_>. ilajlj-Iu L^>.jjJ_a 

^jiii (J'jjjJI ^j^ta >Jt) DNA itjrOLjl a ~ a (jj-Lajj—tu 

iii*i"i i,,Vt JN— 9» fj-a J a 'it I 4i I n f (jjiLtaVI iJ ^L a-1 

SL^Jt jj_ua a ~pt 4 j hi j\pl 34-C.I 3JI J< nijj <4J w » j . Utl 

> i in-*. i i^«Ju Cibjjvj^a L^-IS ijjLuijVl (fjZt j! iTi^tlj ‘~‘ l Jj k* aJtj L^_ J cSL J La 


UlQiJj ^yfcj i4JlL C)l_aj_uj_aj^SLII uLua- 4jjHSLa 4 3 j ^4 C)1 3 i^»lj_a 

jjJLSLII iV->V->->» a iDNA CjULj^>. 

4-1i ' l II -»»tl ^y>J1 (j-iLSLII CjL OjuS J,JL>i_1 tfZJt j jl fl ‘ ill 

j-uSLII liJL& J-V i m"_i t 1 gi^nj CjLIjLSLJI CiLILuv > 3 . t-.tt .» 

tj-a al_kjL^»> fjjSHLi i^jjJ—a pJ-m JS_i ^yJLc ( _ y j_i_a DNA 

-Ull^JHI ^a 4_»ais^ LkJL-aa-S ilaaJjJ ^HJI alii 3 1 ntt 

p tin T I , t-< 1 1 1 1 aJL^ J ^i -a-i^ iTitl 4 j * 1 _ i I 

^ylc gtJIa |^»* ida-3 a JLSLSil 4-sujl ( _ 5 JLc A-I_ \ .CJ « - 1 jLcljJaJI (jyjljj 

t_i_Ljjj 4 _> 3 _N j ^,^11 (jJLSllI CjI 3 i^> i A, T, C, G jj-ajJL 1 g " _< a m3 

p I III tl IllLft jIjiLjJ 4 __ l -' | -_ i- J> . I _lc.Ij_3JI 


ajigiudlim 
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4_slJx i_j J) ">< a l-i\ " <, 4xix ^jxLSLtl lxixj_*j JiLax jjiaHI IxUfc (j_aj . DNA 
i < f - lj) 2 1 1 JLSLiui (j— 4 I q'i o i_3j.^» l JS jj-lax n t-» a a <_aj|j_s» 4_axjl 1 g iji < •>» if 

fjljxLSLII ^ 4 a ->iT 3 _ix>. I j djiA 4_*JLt1 4 xj_>ix 1 jjLi j_l£x_ILII i_ix>ix^ . 4 _f i _ lx*. jj _' i _ i_'J I 
pi g~i‘llj (<jlj_tx>Jlj CjLxHI ^yU-XJ ljj)j-a (4_t_L>JI 3 x_ix>.j fjlxxLSLtl ^y) U_u (4xx>JI 
3Lo> txlxJL>t_a ,j_a .t-. , . , « t 4 _JL 2 »J| 3x_tx>-j ixLixLSLLt 3Ltx>JI xJL><_a jjSLl ((jLixxyix 
3Li_>. . t-»t-»^. ■» .jLui ‘iVt 5 Li_ 3» xiL >i-a 4-SLa-fij t ' ■ 2 . »" LfcjlLSlj h_£j 3»V I fjLIxLSLtl 
3Lxxf il-<U ■>» a *_a 4jjl 3 a _tl AUM t lUj nH IxLLS A i iTij 4_»JL>JI X_i_xfj jjxLSLft 
.4xjL2ll 6XL& ^y3 4_LaLS 4X^xu^_a ^JxLaX (_£XLll njl i a iV I 
^11 Juulloj 3L_t^<JI J LS-lu I ^is j_i_iSLl I ^jUl I jj I J ^ V I 4_L&£jLt Lixj^ ^ _\_x xi^j 
CjI i i.iLx*Jl fj!jLx>xt jl j_S_L_lj (j| !jSiJ uUn 4 4_*xjl l^jij_>. 1 g alj_3 4_*J 
DNA 4Jl 1 txLxLSLal jLa tiltjUj ilaJLa Jj^-uaic txli 4_*J ^yJI i \ r. m2 4 _-Lj x_>Jl 
aji j ■ *a 1 1 i—ijJa j ^^SLl j .^tVI i_t-uL>tll 4.U iililSLal 4_lcLia^ LaLxxbl xxjx 
ji Ix-ixfjJ ^yjLUtl ixl iii ->.11 UlIj 4_txljjJI 3j 3 _> i7i 1 1 4xL1£ Ixjj w^’i jJ .jL&iVl 
^Ijjl 4X_c jin i2 i£jLulj Xx>» lj_tl j* jxx j-ajjiLt I 1 ^ I a ->» j ^Itl ixl—ajJLstll JX_c. 

Lai .DNA JSLU (aJLoJI yjs 3xjxv*U JLcl>all 

Xx*.ljJI j* jxu j-ajjiLl I LjLajJLstXI iJLC ’i_xjjV I 4JJ j»li > ->» ~ mLi 

iji l_a-S .A j ' i j I ' i- a T 1 ^Ijyl jjLX t i>>! 4_*jjl ^1 

1 4— L i-i— > - i.JJ 1 -IX. I j_3J I ( j^o gjfj ijj-dua i_2 VI 4 in < v ^-Ic. j»^_tu_j_a ji^S 

. Laj^uj_ajy^ (jj-siJjlj 4lLxu <^,1^ (J'jlbxJ <jL<xjN-! 3jL>-lj_tl 4xJL>JI SjN-C 

L^j| Ijaxvj j» j-luj- 4 j>SLt I ^ylc 1 jLlS jjiLa-i ^-tl LjLaJLSLtl 1 1 > » n ->- 121^ 

2ij^t_a (La jLxojj 3Lt^> A-L&23 L^c. j a ><i (jSLiJ .4^11 j^j_La lxiII ^_LJ 

. 4 j 2 1^> L«J Ij 4jl3ntlj 4 _> i ii 2 *i T Ij 4xi < m-».tl 4 j 1 2 w-> 
4—txljjJI 2j 2 j ititl j>j j 2 a jLs-Lto JfjLS i-jj-Ij «(ja_c 4— *Jlj 

i (jA j-i_ut T i l t ( V/(a-*j) ixSLLltl 4jtlt1 4x3 ^I-LLili JLLa ^j-a jjLiiVl 

4jL15LL3 Sj iMttl 4j4_I_»JI i h n t t_g 4 "i lilt I 4xj.f L. oyi 4j«_LJI i_3j{j^> ^j_a 

^Vl t_ffiL>JI 4JLLj fjjLLSLa rs-aLj j_J 4_ftl_ltl fjljla^JI (jlxvLxu ^j L»j J >_ajf>JI 

. 0 fjlj4>JI : lj_L>i_)i J 1 ? iTitl Jii-flj (Ja -S 

. 0 i_)|jt>JI :4xiL>fjyi (j x» JjVI ■ a.x'i tl i_3j^>J| j_2x -Y 
Sfcr JjVl 4-xf-L-xJI tj-a-xb t-3j-f>JI £-2u Jxfc ■ «J Alj lY. ^ 43^3 J-a -t 

.0 txl^l 

4jVLJI i_3jj^>JI Jj-a-xi (Ja (H (I iJ (K iL iM) i_3jjf>JI (jrjx (j-a i 

.0 

. S txlj4>JI :JjVI t^xxdl i_3j^>JI (H (I ij) i_3jj^>JI (jrjx ,j-a -0 
. \ txlj4>JI :JjVI t^xxdl (Ja (I ij) (jrjx ,j-a -1 

((00101 1) ^xLfftl j^Ualtl ^3 (J) i_3j^itl 4xfixX f)l _\_>o 4 i a iC tl a xL^jg 

jj-a Xx>» Ij i_2 j->- jxxjLULJ ^ILixtl i— )1 m->.tl 4xtl ^j-a i_3jj^» ilu L L> L i x > .l Ixxl 

^yJL^ J a"i i tn DNA JL1 4JJ xjJLa JjxsioJI jjSLax ^yJLLtlxj (4x}xJL>oyi 4 J 1 JLII i_3jt>.| 



2006jmwj]-j!gi/i 55 lM 2 JinJI 

(ji jLXc^fl tjj-SLJ liiJLxl .4 -»jJL*-» j|j_JLa jjjlj pj4X 03^5Lo 4j51j 

Op a— aj^^a- 4 " m (_y A g . t~~> n i jT dt (^gj) ~i xTl lupKitfl 4-j«-LJI ^^5 3-la»lpl 4-4-LSLJI 

ppl |jL& pjxpaj |4_«JS 03-0-4 500 I la Uijlll <P p ■>» ' -La-lpl {* j^uj^ajijSJ \ 

■ it^i ,„>m Ail aniq-v- £a(pj i_)U2£ lO^TI 4jijjI 

pj-tuj-ajj-S « Lu 1 rtj i^jili 4_JI ^Li^U 1_4 441 jULxXI (jjj p ■>. tl jjulII Ll* 

in pi Lp 2 lJL>JI .i-.jt-.-L1 pi j-Lbxia Ji-a ‘^pl pi <^l^JLSLn Lai <aaOj 

jlu . Laj^uj^ajp in pLc Ijm'i-xpiSLlj piil 4414015411 L5L>. alpx^f Ipai . I-lLx.4 
!jLa UAJiJUj <j^-VI ^apl Lh 4 plOOl 1 fTiiVitlj ^53 0 -9 4_a_uaj pLj JJLjlil l_ub <j| 

■ t— -- A 44IJLL»i1I ( j^ I X^j jjj Ut ** * jj-4 ijjSuii Jp-SLJjVlj 4 1 lilt I 44l-S_Lxi,l 

pLSLII t^niKj^ ip-Vl ^apl 03^ P^ Lil£ <jr}^»»jpt A^xV pjjpl <jrj^pt 0p£9 
jl JpaJI j| tjjjJI <jp p— ■ 4 ) 4_pL_*JI 4 3 i<->tl UULj /. .1 .^> -^Vl jL_*_s t-lp-L^xil 
LI i ii *i~i ml pUj i jl .^Vl a , \ 4 cL^3_i3/l ^43 .(4 i ~i itujJI p 4 ‘ ‘ aJUl t 

pi i ii 31^1 4 j 1 of J5Lx .LaLai J 4 - 4 - 1 1 i-> a 5jj)i^>j AjpjVl 4-jJLLil it-.t-.-x a 
44LajJL*_a pLSLII pn >■ L5Lx (j-« <jrjpAil 03-f5La J-a^x_H .(^yipOHI) u t-»j xtl 
.4 1 1 11 *1 •xTl L 510*11 c L'444m b >_iU 3 3 1 4-jA-ajxl, I 3 V I 4_iJ_xJ1 

L^jp-xu pill CiLa p Jt-a- U 4 i7i~. ml pjppa. <P pjJpxll £jj i7i a 

Jii-a ilj ni‘i-xpli41j pXI CjUJLSLLI CjIjlL>i -4 (j_« L^xjj P 9 Up-*-* <4_jJL>JI 

01 4 p_«xi 4 ji-jjL>j,i i>ju h .<jj s-V 1 ljUjLslli uuj jj-u j_ 2 i jjl-cj ipi ,„nyi 

4_i mrtlTlj 4-ji \ni-xTI pLSJt I jm> 441 4i^>t 4-LaLSLll 4j|jpl 1'ijUtl Sjuxlpl 4-<_L>JJ 
p 3-*_i (jrppt 4^»-jJ Pi) u3-43i411I 4_JLa PP e£llH (J-iLjVI pi-pj i4_> liintlj 
4JU-1SL4 ppj -L2 4_JL>J1 4 _iI . ^ jJLSLJI IT' gt ^ ■ ■» ■ , t-> 1 1 , .^.Ti ((jL^s-Vl 

4_u>- 4 jIj3 UU _»_i t 4Sp>JI 4 '1 4"i a aULaJLSLII ItLaLSLLa 1 44 1^4 41 1 4_«G Jj , A 1 1 
(JJL*41j 1-4 p£ . t-U*-tl) 4jlj|pl 4 -£.LlL> (_^j4U>iJ JLaj .4_*4lj 

4p 3j^a jl 4-a_LS 4Lcl_Js» jlpJ jl 4j|j^a Jin lull p-Lc. jl 4 jjIj) jl Jti i4 aj 

pU |_) . t-. t-. -^.t I .((4 J r 1 j t-> ii gl t^» -xl ^j_4 UJJ4 j— jp jl 44Ua 4_4-LS ^js-1 ii'l 3 1 

J 1 1*» *1 1 1 I4l& J -43 . Li—Up ji lL3l_i4sl jl 1 -x III a 44 Lj>J 1_3I_4J LLa-xil |jl& l^I I?I "i^l 
(P Jpjj Ii ' I g 4~1 ^ 1 1 pj (p p -U-JI) ■ t— t-. *-t I p^uj pjiLui-! 

Jjjljlj jiUj l_a_S .^yjxJI (jilSLJI iul^j 441 - lL x— a J_L>4LI 3 Xjjljl 4 4J1_>JI olLfe 

(P jLi-m j-a'vij i 4 jpj_a j_p 441 4 m 2 LJ |J) j] 4 jpj _4 441 4 i^» 4 ^ 1 _i 4 aL 4 jljpl 
pLc l _p pl-UxTu-u^l jUlUu j -^3 .jl 3 -i_>JI 3 44L44JI p,lc jj-4 44l4ul5LII 

jl 44L2VI 4 - 43 L 4_4 441 4 i<-> J T yt 4 »UxXI aUsa^lj 4_tcljJJI JjLsJI Jj m -x~T 44GL44II 
.4^4 x iUjLuallal pL4-4 (jjj UJJ4 j_p jl ijjxJI 
4-LajLJxJ I p-4113 (jLSLa^TLi j I L^L^xJI^ 4 -i— 4^1 p Pp xJ I £j)j-4u_4 ^yic ^5 g ' L4-43 
Ullp3 i^l— 4 LS IJLpx J*C i7i ~j (jl Jpj i4_«l p4xj ^p jjij pLS4Lf 4_pljpl 

pjlnil Jp SjuJpl 4jljpl Jj) i>-> pg 44lpp3 44l_4lSj pjj^x (_P JJ->JI 4_3 j^*_ 4 
J »i ^ ti j . ■- JJLjxJLi p _ ' 4 U I j 4 J - 1 J L- «-3 jSLaXI J-lixll Jj-ljijj i 4 » .t-. ^ It Jx^VI 
.3plpU 4-pail 44l4L4Xil JJ4 ^p 

i(jj i7i 01 (jn'i -xll pl—al 4_i-4Xj La Lai ^_LLlj ^4La li I r P-^ 041 J-^U 


II 


ajigiudlim 
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b^MTI Jjjba 4 _>.jju 1 7i utlj oj— 5JU 4._bL*_JI 4 a mtl ijjSLj-ui j 

2 >?-*■ ullfi ^yJLc j .^^bali,! b ^JjJI ^^b L^j 4 U j~ij.ll CjULdUlIj 4_>t_> 


it ■>» Lj— u-ol j-S ,j-4J ^ Jr a-L*-I1 (JLubJI bibljj b- 3 ® j_bi5Ltl 1 g i fl J; ^ ~ ' 4b 


(j^a 4j_ ujj (jj-^ Jja*. Jj_i3 J 4 j KJ jUtl JL>t-a ^ j_aVI (jLS La_b_a 


fjJLsJI J3 ■>» t^JLsJI Jt j ->»tl Jl J_ij i^JLsJI Jl i bJl biblj^ 

^f^tb.1 (jii itj . 1 g~i aj . J 4-j^ iti jtt ^ylc Vbj ab i L^-ba_3LJ Jba_j>b b j i4_bbc^bl 

t^i~l di*i Jafcj JUlj jJj LfcjLjf ibs-bbta ^Ltl 4j n j i V-itl 4_bbJL 



buiLHI b)L»4j ,7 i".TI J-bijJ 1 4_)jLua_j_2^l LgjjLuoj 4_ua^b>»Vl 1 $ a j 5 jbajJI 
bjLbt in ~i S^t I J'-Ui 4bj 4_ta>. bii ^ . d_^-Lj ( j_« 4_b<b1jJLC ^jb b'b_b) ! j ' ~ b ”* 3 J Lj b l 

^jybsLj jJLa>b I j i^vutl LJ 3 b. _b .3l_i^JI (_gj)"iiii<l sLajj^flj £-bb>bl 4_<^lbj jab 
b^® 4 j * j 1 U 1 1 4JLt_b I I g*ij in Vij 4_tCljjJI JMjlII 3-iLij 4jlja.t J ■>» «t ^ 

r- Lbbj bjjbilt li ' gt bt \n ~ .mlj . 4 0. Lc 4_jjb>b 4^ 1 i"i JMb. b-® 4a^ bj I -\— i-b I 

I lU-iLuabb^fl faaafcLii,' w 4 j U *. 1 1 SjLcI ^1 2_>j (Ti j 1 1 Lj bbo dl 

■iljbYLj 1 g~ bjLaj5L>JI jjaJ Ijujl*. 1 J a <7i j ab Laai ((jllajSO iLyaL^u - 

i4_bt 1 a, 'g < L«_kS JL)JL>tll t I ^ .ibJjaJI bit m ta^ll j^g4g 

b)l i-i ^Jl 4—abxJI 4 ~> a in (j_a cljadl cli) ‘4_Cj_aj J_i_a (jisj-ll 4— >Jba_a 

ibjbaJJI biljLSLa^fl Oj^aU iUV-» ->» att 4a_auLUI 4 j i^> ->» iTitl 

i—ljj (jj - 5 4 1 u aj (jJajjil J jJil I ,j _« 3jjb.UI 4a^ biaJI jLbHI j_Lab LbL>. 

Lula L^aJLxJj laaaLv LlL> 4jLHs J^saso bjljbsb^fl a_Ut> ^jbutJ (jj# ujljba^fl jib 
bj^JULa ^Lijjl b' L*S btbjll tgiiiml j-flljlu 4- _ a>i. i ^j ibLcjj < 1 3 1" a 

- ' J ^ 1 3jbj (jt— bj«J 4-b.^ b 1 |7| TI ^blj— al w 1 C cy jJ_~>bt - I ■>> ^ tl jjtSLa^J jt-a-cVI 

(3j_LalatXI bjLx_bb>bl l __ T S 4-jj-a.atll 4bajL>JI j_bLij ijr) *i mil aljl iTi a T I ^aba>HI 

(jaauIjSLJI b^ ~ - Mbab SLj^JI bj^fbs^-a (^JLc iSj^aU (jaiSbbb La-a 

^.loJ I bababb I ^b M abH I 4 t 'i 0 *i \, I • abt j Lea—xJJ 4 t o ~ ->.1.1 

b«-aLba_a b — 4 bJJ 3 4 t a •>» j La-J > bb b bl 1 n *i~ I bil j t a f V j i^>j in j 1 1 


• 4_bjlS J_i t 4_bjjlbj 4ab^tb.|j 4_uaAc 


1 L^a>i_ i_i_3j t ^ i4_Lab_>J,1 ajlaV 4 1 Jljujulu Ij ^j_bajXI 4 ■ -y^ 1 jj lab-a J^aj 





jt jiiiTI lba> b^s-baj .4abjja>JI Lavjlja^ll J 3 ->» ^b 4-t-a- t aJI bbs-jlbJI jUal ^a 



II 


4MUL 


2006 juuiuj - jigi/l 


fl S 5 lUoll 2 mil 



4 j O frf Ujle, U^I tLfl-a ^ ^ J *> ~ 111 a 

ir-> •>. iTitl p Ij-Lll t trj ‘. 4J (jrt j j t nt I Lj^ -J lS L J I (j-ug^_* 3 U 4._jj|j^JI 42a>jL>JI 

jl Ljj- J lSLJI (Jj h 31, SjULjl^ LjL^»L3J jl j j-hJJ t > i .1 mi 



4LuLl » J I OLljLSLII L«^ . JLHI ujLu> lj_a| Sjlxjlj jLaV jcJLujj 

lJ JLc. plj_pbVI > t-« \ < n~i tiAJj (JS <1 g<» 33 'iUj ni Jt CjLL^JI ^^a JJL>JI 4 j>JI_*-pj 

4_S-JL*1,I (jiS (j_a i(4_uj_Stj ^jiiJ^LI 4_>Jl_X_a (_£?) 4-li ' l n lltl 4_>JLsd,l 

4 Li'i j jj^JI ^a ^ 4 j t " *i ~>iTI Lj ^L_> iJLJ ^i_ 3 _\jl_LJ ! q < 7 i i ^^jJI i4 j < n *i ~>iTI 

^j-a3 4 j m‘i'».tl 4_>JL*J.I <j| jj-o j-a j3_1S jlT I jLxjk-j J_i . pljj^ j^>- l _ T ic 

4_>JLsti,l ( j^ £jJJI 1_Li> ujL 4^SL>JI a ml -lL1_lJ j ojS3 _ia LiI^jI 

.4a.a j^iSf LajLjf i-Sjjti n jVl ^yl*^ 

CiLjjLl£ 3 _UI Jjj». J 1 Sot jjljlII > 3 ■>»""> q Jj-sLua ^y-a SjjJLSaJI I at 

^j-a^ . 1— a, ' " i ii a c Lpjl ^ Lj y \ I >1 ■ al t I a^_i_i_3lj > < i ii •>» 1 . t _jiv-L.--i ^ILII I 

iUjLuaJLa^fl qjLcLLaJtll Jj-v i til SjLcI ^gj <7i jTI (J-LLaHI \JlO> 


fl i^-dLaiil 3 jL>iJJJ - L -J- L j > - j»Uaj jgj-J Ij^aj ; 4 _<_a 


li ' g i 3 ^_j LIU. I lj! c. LLa- 3 -f I 4 < 7 i . c. I ^ m < _ 7 JLc 4 < * t-«j 1 1 a 4 > ^ 1 1 I lj! fll t-» * ti^ 



jujl^JI .al j-otj jCUj ( 31 _> mtl I jut jUal w ■ t - 1 lj u ->,i^(tl 

t-ul^l jiaJJI 34LC.I ^1 2LvU*JI jj_OJ Lub^l SLytUl^.Vl t-ul^l ^1 

CjI 111 Jj^JI 4 _aM£_g (j^a jjJajLJ p g i,H nj ^jrU iLSMaiJI |^up 



i~il M ti 3 j ^_3 j llj 1 * 3 jLj i jl j^j . j.-'-uU L>— <s_^a Lj_l>o 


-Lj lJ j .B^_juLj_4 (_g^ 1 m I T I Li j Lj V I J_U^ Aa^Lsil 1^ ) <4-lj 1— agJLattl^ w~iC^ 

4_xj^_uJI iujlj jj- 4 (_j o r-ajJLJI j*L»j j^JISjJI ^JL*j ^,0 _> Stl j-j^LUI jJol 



^a 4 j < in \^JI 4 L0. 1 ^y l g < 1 1' 4 jJLt I j^ gT i-S ->J I ^S^-j 4 ^^j tit I Lj' <^> STI ^a 4-atj^ <7i T 1 


tjij-aJI (j-a 31 S~ 1 11 a tjj) tr-> utl pi g33tt pljT ^a pL>. La 11 m ->»j t^JiXlj 4 ^LjV| 
j-a ^,111 J-j-i^I 3 It I ^ ^>J>JI oj -5 1 >« t 3 ^ g V»t l Ajj—lUI 4 _LjJIj («u>SJI 



La 4^3 L>oj oLxjV 4-taM3»Vl jioVI 4-tJUc > 1 1^>~1 ^ jjUSjLtl Lai 



II 


ajigiudlim 


* JIJL 
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<_j3 1 q * i j i » I ->r j La LJLL n£_j <~tt jtt ^1 i ii *i~ i I 4 j ^ <(JLaX I l_ut t ^ r 2 jljjjJI 

<_y3 (JSLIIj <(J£ (j- 4 inn I II y La • iSj lii a T I (*jJLl4 >JI £jaiaj_a £_a 4_aLa«JI 

Sa^J-siLLa ljj_ua ^1 i ii *i~ niMJ jl 1 S Jl) (j-l.i— > J 1 . I jjfc 4JL_>JI a>_Ll> 

J^LslII aaLaj-a j i7i j T 1 jj_stj ^ilxll j^aUlj CjLUI ^JLslj JjJLjLLa IgUmjl 

(j-a j iTi i \ T 4_aJ-JI 4 _sl 3L La 4J CjIjIj_^>JI (tjJLc ^3 ^1 m*i~ i.iVt j! La£ . I g*ij m Vij 
^yic al^m • i'o j-Q ^^aJLua^. Lj|3 1 g *i a ■ al * ‘ * 4 _i_>1^_i^>JI 3^^_U I ^^3 SaLaj 

^1 nl'll (III <Jj_13jJI J) >'l mil 4jl . u >V-> Tl (_gj" mil jf ^IiJLJlII (_gj)" mil 
n r-> "> t I JLalj Lia- L c liiljLL>.l ^ILaJ ( jLata 4JtJLj jaJ > ' ih j-&>j) 2u^aj^a_s^ji, I La^LsJI 

(J-m L aj-S JL J I ■ la > illi aaLa.1 4-Lwj a ^11 w ' ■ ■-*» ' _L3 > ■* 1 T jug ua .tl^t i » tl «^t-»a 

LgJ > m< »* i «La-*j-tc j! i_jjJLa jl LT iS L u aj jl <ljjijL»» j^nitt ^yLsj-a 2 l>JLsi1 

<_^3 4JLa_a_HI ^IjJ ~ <"^l C)l_JLa_a.jLLaaL I fa3! J^jj^L^ T i—a 4_L_L*JI uajJLaJlj ^-LSLILj 
^J_ a Lcgj tjjj-^Lui JLiLa (jljJLc ^3 JjlJj . Lcjj ~ ml I 4 ■» t-» 'A I 1 i ii ->,t| 4 jL»3j 

4 I^> I^> L " a 4 _j_L>. 3j_Sli j_>i_a iti i > T j^LSHULfl (4_3 jLoXI 

J > St > gj SljJLil 4_£jjJLa 4 3ljj < _ 7 3 1 g n 

w Ho 1 ait ^JLatXI 4. oj \ r 4 1 1 a t tl 6JL& w ~ II 

j-t-ajj ^ iti i~ 4 _> in 'iLa^j w ‘ ^ ,j_a 1 1 _i iti j. iti jTt 3l_^» ^ uaII 

. ^yJLJLI fj n_i^ 4 J ^ j CuuiJ jj>J 

Ii4_9>f i^aJLaiil 4_i_a_i_3 ^ vl ■ -«-tl i _ Lijj . J n " ml . ,. 1 Atl i_uL_->JI > _ y ic ^ 

^ si , -^.tl . >1 . j I_\_lJ 4 ii j iTitl 4_uiljJLtl aJ L3 . 4_J 4 _i * Ij^ll mil 

4_j^-lj (j^a 43 1 ii 'i tl^ 4_j^.lj jj^a (aJLaiJI ^jrjj j*JLC (jiUiij 

|jL3 i _ y ic ^ .4_i_a-k3 Lj^fMj^l (j-a 4jljLaLa (tU-aJI ~Aju-Aa ijLi 1 \) 1 ■• a i4_oLa 

4_i3^l^»Vl >— ljIj) ~>i I ' |auo> CjLsI ii •>» ~i ml i_i^»»j)"i i ill 4_^a_L*JI Lai isy ii tl <jl3 ^uLuiVI 
JJb>o t4j L>> 4-oljjil -rj) 1 1 1 1. 1 JLail i_ul£ ilXi»Lj Sj(j)i^>tl . L^j 4laaJj^l 

l g ^31 a ^ -^v 1 Lai .^ati ^ ^ 

l_Li»i iSLt^Jlj CjjX\ 43jLa_a ^,3 (j~ rtt I 0 -»j«-a . 4 Lu Liajl ^ a nilatl ujL>JI 

Sjjj^ _i 111 ^_aj_tll (^jJL^JI CajXl—S -j-a-Ulj 31 j >11 4_a I JLs La^Lj^JJ ^_aj_d,l Lj^LI 
nj I Jj L aJJ I j! ^jJLtJI ^1 ...a*<Vl a 3? J-aa "it 4 1 t i , t-> 

L«J <4 r »jlj^>. (JSLi (a 1 11 -»»tl (Ja>.l4 (j -><j m*it I i—il m ~ i»y I Jsi3l_>ii,l 4j| ^3 4~i j a i^l 

^3 (Jj—SJI 43jLaXI .^^>111 (jJLSLII 3Lta>. Vj-a^a ^^Ul CaLJVI ^3 4H-a^l m a ulUj ^3 
i^ ? '>»tl J^jlSLlI 3 Ll->- jl^-o ~ 1 11 I ^Julj L>Mi»JU ^7— a^_i_I I ^ 1 . t-« 1 1 Lj^LI L)l tyA 4 1 ■ >» 1 1 
jl 1 ti Til (_yi\ La^a 4_J1_£ Ca^fjLjuaJ j imIj LaMa>tll Caji.1 l_U5s Jj4 

. 4 1 a^la ^y~>iJI ^jJLSLII (n 1 » ^3 4_L»JI 



OJLIJI! Qjgj . . . rii qnl l niinil lq QiiljgJI niminll 


ilJL 
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niiflfl l j fliiljgll niminll 

oi|]G djgj . . ajgull 


<a» ...(oisll ^ 

ijjj_2lj_ll j) a j j S (jr)J 3tl I ■>• i \ flt 


6 Mj cilU* j! jjlaJLa ^j-a . (<jJ_xll 

ljIuj 4 j \ in CiIjjj jj.si j! clUcLUs 


JULi US j! . 4 _l 3 Ij 1I 4jUHJI J ■ ". I 'i"M a 

Lilli . Supertechnology 3Uj a hi 431 a itt 

3j_ll>-Vi .ajflttt 4 < »_c i‘\ (^jill j, i^intl 

. 4_lLc jJLUs (j? (jSUi (_£ jJI <» *11 oj-^11 (j- 4 
tj-a 431 Cluv c4_HUlt 4 i\a It! 3 jj_j 1I . tjh><_a 


Ljtjj_ill jrtj 4JUal_a bjJL^>. £jia3 (j! i n i^>tt 
^y 3 l iUlt jjUilt jl 3 oI 1 2 4 c 4 lU-HH 4 _cJLa_*ll 
^yll t^j c iii a L_j_>iJjLLJ jASU 

.(Ji<^>^I i ii a 


( _ r 3 4JiLa_a 4 jl j 4 jl i>» r CjLjlSLaL) jl « ni^l CjJj j JL3 ^yl J VI 4 _lcLLua 1I Sjjiill O-ilS lilj 
4_iLujjJI (Jl»,c. VL j ^>L _ca.ll (j- 4 4~ iif | JL9 4 _l3Lj1I 4—lc 1 *c i^>tl Sjjiill C-ulSj iCjLLSLUj ^aljjJI 
4 i ^ 3^1 j i ii II ^_ysjJiZ I ljj j t~> -»■ 1 1 3 jjjJ! (_yjk 4UU1I 4 . <» 1 *■ .-^ tl Sjjiill jLa iSjjSJL! 

1 JL*_1 Sjjll! 0JL4> C-ilSol US . 1 £~' gj naj 1 a jSlL>0 tyH!l (JjjJL! 4 J l ill J l il llj 4 -Jj.Sixi.a11j 

tjjS_cl.ni jj -a oLjjj.lSJ'iM ^L-3-il Ji_a 4 j JL a-. ~c 1 xiJJ 4 a _c all jjfcj Vl 4JL23 Jcjljib IjljJljv 


. 4_uj_*J! jjua . a — 3 j_aL 2J1 tCi j£jX\ 


OlljD Qjgj . . . rii gnl l niinil lg QiiljgJI niminll 


Q006 jiniiuj -jigi/l S5 ahnll 2 JinJI 

oj-ifc .^T\ (jLijijIj diLajLLjaj (JLagjI (JjL ujJ (_y 3 33L2J (j-a l 4 a i~ Laj iJLajJI 

(JjfcLsJZj J 3 JJ 4_lIjJlJI (jyjs (jl£La 1 ^JlLaJI *1 fc» itl L ya$[ LA 3 . d j i A"tl SjjiiJI 

(jj (Jj-aJI (jSLa-^ i 4 -t£.Lao 3 »V !3 5 ' si <^*aVI 4ia n!l (_y3 ^yiLajJI 4 _l*JLi i^jJI 33 JJI 

i alia ~~ JjJlII <JL>. 4_J! (J 33 J ijl £-^>3-3 j ^ “U* ^ J_a» ^1 J <^~ <H)l..->-l "<"< ml <_dLLfc 

Cjl 3 . 1 t j-i 3_a3 (_P-5I — 3jl a.~illj ^al a II LilM-j-o! (_yLc. 3 (jl .‘ 4 _aL>- (j-o t_i^jJI 

(aJL*—a 71 isi "i" CjIJiJ jJal 3 JI .LdJjJ CjLjlSLa^lj CjLaj_2i,!j joJLc.jJI 3-3343 — j. i^> all 
jl Jj^?l Jjj (j^a 3 jIjlj i4_lL3H!I (_jjjL<-uI ^yic. JjjJI 1 3-LLi .alt 1 3 JljJl>. 

^JL*JI J 34 t _ y i| LLj^jkj ijjjjiSJUj (jLLs-^LU ^aJLc. 3 I ^Litll ^aJLaJI Jjj ^yJ! VlJLLilj 1 . 1 I 33 JI 3 
.^(Ukj-al tj^- 13 I »-l ' ^aJL^. 3 I i 4 _ y -allJI L*J 1 3 I tioJlilll 

t^jJu-ujj 4 ^Jijt II (j^a ^ i _£3j_*-i V (_£jJI 3 -agaJI laOJlAII 4_i t3"ill j-la c. Lij| 

l_£jJI 3 1 a a II .(JLp*. 4 IS 4 V LkjliiTj i4lAJCa 4-C.j. ixM ^ 3 ^ 4_t ala tl Cj|ju>-^?l 3 ^? dli 

' £ <!<' i~ ^yliJI (j-cLuJI t—SjJl CjljLsol ^SLItj ‘ A jC 1 1 4 _l 3 J-g-ljJI t 3 « tl Cj|jl_>ij| JlJjJ 

CjJJc-iJIj ^l*JLl 33 li.~ 1 .jl 1 ) (j-ljJI aLaJjt-ll JJlC. (j! L<Jaj| (JL3-) La cdJj £-a (JjalSjjj 3-0 (jLjiJ^?l 
$ "l l >ljf (JJ _L. (0_44JL_C. Jj)-j ^L^sJl O^^JI ^yjl 3 I H J^gWi.llj ^ yjjl * H j 

(Jl 3 _a^?l (jj a 33 3 aij (<4^->l3 3 J— 2 JI 3 ol _ii_i » _i uitl .->-3 4_2jI ujJI iHlljl ua^>JI 

4lLa Jiirli 11)3 ^_J 1 3 ->a 1 3 -a 4-uLjit^l 4~ 3 A 1 1 La (J^ tfjl 3 g- ^^l J^ 1 <A->~ ' La CjLl£La^?l 3^3 33 a JiieILiaJ 3 

* tH)l 1 < i * 1 1 u T I (J_l 3 d)L_)L 3 ^ 

i4-a Jiirli J1II3 3j_)Jt^>JI d jl > S~ 1 13 4_iala.ll Cj^L>JLI 3^3 4Ji£. (_y3 4itIl!iJI 4_LlajJI 3 j3jJI (JlLaj33 
^J| IjJa.) 4-a J 3, I 4_uc.l_LagJI (J3JJJ (_yl3jJI j_i_ajJI j-^lj-a 4 3"^ a 43^5* L^. _i3 (Jj-p (_y3-ll 
(_yl!l L^jIj3 3J3 4 1 3~)ji. I 4 _il3~ill iHil 1 L^jIc. (_g 3 L, 13 (_ylil 4 a ^-11 4-L L a-ail CjIjLlL>-VI 

^3! ^3 la . 1 1 iJjufc 3a Ij (_y ,1c. (_y3L_)3 .4_j_)l 3 -Lc. Lkjj^ Lklj a 33 Laaj j»3 jLI i_iji la s 

5)1 3"j 4_U3_iAaJI i_ 3 L_lI^I 3 3 al 3ja.lt! Cj Lu 33-TiSLI’^ I ^ <>»" ( JT HJ! Cjl—a^.L-l, I3 i-'Vl <^»~VI 

4j3_l>JI 4_lI31I1 Ij_l >.|3 ,4ijSjJl diL^La-^JI 3 3-134^1 4c.l_Lag ^a3 i3jL)JU>J! 4 I 3 -U ja3 laLugaJ! 

•('"j' i 'j') 4 _jj|jjJ| 4xjiJLl^JI3 

3jI 3,~i< uVI 3 -a <^j| 33^1 uJl^j l ^M-C. Cj.LiLij 3 iSjJLaJLa 4 _i a 1 c. CJI 33 J 4 J 3 at jJI Cj iliLc. JLaJ 

4^3 j ~>.ll CjVI >Jil 3a JiaJ—aJI (_y£ 3 i"i ~ m 33jJI CjI 3 j .L~ a . ->- At, I 33 .>»tl ^Jl >^, Atl 

(_y^l3L>iJ3 « 1 a j U133— ufe» _i 4 jj jJI 4JLL3JL 3 i°ii 1 tl 3_La Jlj jJLa-i ^aJ I Jufc (jLajM-l 3 '333 < A-» 1 13 

333J L-^jI i 3 L_lj>JI Sjl—a 333J 1 ^ a 4 13 iCj!33_!l!I d Jl 4 I 4-33., jot-xll (jSu-aJ ^3 _lII 3 .(jLl—jJL 

4 _l^>J| CjLtjlSli] t _yjl33JI ja^LLaJ! 3 i_u JLlA (_y!l i_ 3 Jl^J 3 ((CjLLl^JI CjL ■a-..j3 4_ul33JI 4 —ijj » 

.34 JL^ta i_ajli33 aLV 44XS-3IL) 


II 


2*006 Id^gKl J 5 iiinii 2 imii m m . • • mil niiwllg oiiljgll OllllinJI 

,3^ oaWq ^ <%sj oo^ll cm1\ [ s ) 

^ i 2 " 1 1 j JjJljlIII ' £ 'I ' 4jj_l>iJI 4 j i 2 " 1 1 t 2 < (j| ^SLg_i 

(^JLi 4 j <_u jLL^JIj 4__Jj(J! ^jLlU jj jt-»~ L^jLi jl l_>JI cjLoLSU 

LAUJI jl 42A jJI CjLjLJI :J!La 4 jjjjv lLjLujj 3ljJ,l 4£.l_ij-i5 

4-j_)l j.j>JIj 4_L£.ljjJI CiLLiiI.1 CjLsJl-LJIj 1 II II j_j_3jjJ i4_jjl_tlll jl 4 _ljIj_j>iJI 

4_jJL2j 1! ^.glaJI (j-uL-uVIj ■ (° J 4 g 1 1-» tl t~il^ <>» seu , ,.t,lj 4-ijL.VI i 4_i£_4-i-uJ I j 4 -lijALlUj 

i4jjL>JI Lpv jlj . a.i.l I j 4_jjj^>JI Lj>j]j_l-l!I L^-a-A I 4 j ale. £jj_9 3-Lc. ( jr L Vj 4 j_j_lj>J| 

jolcj i jlj_i_>JI r j iCjLl 1!I ^alcj i4_2_a3jJI »l_ja>. VI ^glcj i4jIjj!I ^alcj i4jj_l_>JI »1— L-a—iLllj 

La ( _ 7 -4 >j .diLLuJI j j £ **■ 'j i ij t nL>Jlj iCjLLo-*JI 4-au JlI.Aj i4_uI_lo_jSLII 4 . t tlj 4c.LiU 

4jjIjjJI 4_auJLLgJI ^1 (4 jJLlL2!1]| 4_jjj->JI 4_u2" i t l) j-a-Je- T JI (JlLa ja-iJLaJI L^iejjLS L^J CjLlLo^. £y^ 
ij_i-T (3^1^ ^1 4l2jj (3^L£ (j-* 0^*“ cJj-^- (jr^- 3 jJl 2JI (_^l i^4_ujj_>JI 4 jj-lj»JI 4jJL22JI) 
. « 4-ijX.^Jl, I 4-uljjJI CjIJ-loJII i 1 ll~i a \ » L m-v 4 ^ a CjLjlj-p*j CjLjLu Jal i i~ < nl (Jj-3 =4 LLIj-ij 

iSjJLx-a LaljUfcl al_b ^1 (Jjj^sjU Ju 2. i"illj il-i_iL.’3-."illj ljr lt 4_auJii4]|j 

4j>oLlllj 4 2l"4. 1 1 4_ij»JI CjLliLLII (j-Li ^j-iLlUIj 4-1 1 mu II <_il_u-uV 4-auljJ ^ jr 4 OjjjIlJI jl 4 jIjjJIj 
t _ y jJI 4 ^.0.1*11 (— ijLtjJI (j-° 4-C.j^j5E_a ^ I'' *' ‘'5 4 jjIjjJI 4 . .., l tl Lol .4_pljjJI SjLU 

Genetic) ->JI ljr 3 <_t£.vi-iil ji ^S. ■*■ ~i 1 1 iL_lj>._jJ_^_j_jJI (Jl— ^ a Libj_j>. cjj. 

IjjJI 4_ul j^l 3 jUI s ,j <j 2 SjUiIj ^Cloning) ^L^n_^VIj ^manipulation 

jl IjjJI » i 5 j>UI 0 >ia.„^JI (-,j Cj 2 3-aLcl (Recombinant DNA) 
.^1 ^lilJ 4 jj IjjJI dLJI J**j ^jJI «DNA 

4Jukj . (_y4»JI ^LSUI aLb 3 -L>.j j—bL*3 i _ =T bli I 4_lL> i JI J-^ i C ; pljjJI 4 ,„a 'iq tl tlaLjij ^j i m aj 
(_£l J-bs adJLaJJ ^Lbl ^jLt^s_a ijaLLu ' ^ tj «4jjJ» 4-Jj-Lo-l 4_LL> l JI 

t— SJL ^j jl (Jl a>N .VI i— 3 JL-^j Lai i^LuVI (J-2 _Ij CjVL^Ij_o JajL.Lj i LkJJa^j j-LjL 

it— sVVL j_*3 I $-iL-3 j_il_t^m 4 J_a I'^si 4 «;<^.t,l j|^_tl <~<l ^ Lai .^jl__>JI ^1 j ' t ~ tl 

t _ 3 2 JI (Genes) ciLi j-*j 14-LL^JI 4JjbJ ^L VI ^ « j\jJI l $ ~ j a L^jlox. jj ^SLeJbj 
4juk (Ji^L 3L_La>JI ja-Ja-i-j 4— iJjj. jui a CiLLl >JI (jjLc. ^yic. j^-nLaj i(DNA) IjjJI (j-a ijj£H 
3 jiLfl ^Lc. j»j-23 4_uljjJI 4 / .., i '<£ tl jj| ^ ' Liuk (j-oj .^LLlllj 4^jJlj jJLt^sJI 4_ubmi 4JjjJI 
4JjjJI 4jub 4-x_ajj (jLSLal ^^LlJLj i (CjLLx_>J I ) 4_lL>JI 4JjjJ t _ y LVI (^joijjj-JI jSLcTlJI 

i _ r 3 jaSLc-jJI (J^-l (j-a I ^._c4 jaSLe-lIlj 4_pk- jl j_uJ I L^_2jUij j-a-L-jJ LALm 4_c.j_tb>j-a dll a j a -ua3 

.^1 4_u IjjJI oLLLaVI 


II 


aii]D Qjgj . . . oj gul l oiimllg ciiiljgJI djuiigJI 


2006jmiiiJ]-j!gl/l 3 5 lUnJI 2 JinJI 


: AnuH ad/JcM Arx 9 txi) )\<)) [\\ 

4, 3.1"i -kl.1 Sjd&J! L 3 JK/M 3j_adill CjLjj_idlj 4jjlC.Vl cLL£ 

4c.l_Li^5 (_y3 .(jjjJiJI (_gj_a (^Ic (jLiiijMJ 4 ajL C 4jLLa jJl la a 

Cj Jl»-j Jlj9j iSj-cajsJL j_i_aitJ ^LbtJ j^j>Jlj 3jl< tiatl ji (jLU! j^gaLtJ 4,_c' a c ja-)Jl3J! (jAj>JI 
j_a3e3 4jl 4 C t"i a An^l Jl9j i<AJLuj i_aVT 4JLu JuLa O-lIj (_ 7 3J! 4jj. jlssX I CjLalj-&^?l jjiJI 4iicjl 
^JjIL».| £yjO Jl_i_l 1!I (jl (jj. t 3~« ' * La dill (jjj-lLjdl (jl^ Cl-ljv 1 1 Jl>- 4 I jj L 3j_a JuLa 4 £ ^1 3tl 
£JL 4JLjJa J^Lill (Jj-3 4_Luj YO * * t _ y J | jj>. J_La 4_jj. i^J I ,jjLjjJI i_Lidjj . (jdjJ jjfcj f'g" gtT J^l 

. 3j_d ! j_a^eJ J jj» Ail ! 


<_lJj_ 3 (j-aj JuLa j_a-ieJlII CjLlLj-C. (_y^ 4Ji_L3jJI 4 j_>JI CjLjLLIJ ^ i .mjJI jjjJI ^-4^ lJU JlSj 
j_a-je d l 4 j j i nil ijr A 4_i_>JI LjL>Jl (jl ) AOV yy~‘-‘ nl_) (jmjjJ ^ i n j_3j I jaJL*JI C a jJ I 1— a- d a. 
(_ylc (_gj.lt 1 1 4_uj_*JI (JjjJI 4—uljdJI CjLc.II xdl ^j>-llll jj-LaliJI (jl ^JsljJI (_^j .(_yjj, /a-.^ll 
4 _ijIJlJl]| JljIj-UI SjLjj jaljJiJIj *1 «t-»tl jj\ jti.-jo (jnd 4 3 j a, i tl 4_i_>Jt CjLljI£L!I ^1 u 1 

(jJjlt (j-C- Lid, in 4 ^JlC. ^a^Le- l U Lead (j£L !j lU-uta 4 CjLjj— C illj 4_a_*_la^?l (j>3 JlJJljlU 

Li>j_nu ^^JLc (jca^Mj j-u a^a (jmjLa. . Jj^JI Ll (jl i.Ka.4 (JJj-2 L^J-^ 4-^ I j!j 

4j>*j jjb (_)iaj|j JUjiI (JSlCi (_yic (JLaJ j-4> - Lhjj^c (_ylc JUkLfaJlj Lfcj_j-a| (JSLi i_3jL*JIj 


4 Tr C <_<J>.L^> y IS), A dLa C-u>-L<-i3 ^.3. L d l l , I 

dJj i^ya ajJt ^ 'it U . 4._i K. L lJ I 4j^>»LL!I £y> ^ 3 ^3 a. I J-^_3 i LjjJlj>.j La-ijJs LujJI 

ja-cLaVl jdr ~i < uLi 4_pljjJt 4jLjlSLal (J-alSjj ja-dudi lLxj-LI tu a (j-jL^ (Jj-4-JI 

^_yl! iy* 2y aL-aJi^ , ' 34 .,^^>.1 CjLjI^ 3jj^>.jJlt 4jj|jjJt 4 _lLc>JI 

al_Lij .4_*5 Ij 4_OJl*3j 4 aj L i a CjLjI£L!I CjLccs JC JLc ^-a-3ej Jal ii.ii.ul 

4jjdudl 4 _u!jjJI CjLfl_j-d! 4_^a Cjj>.j-a Ldl jj (JjuL-a (Jj-^JI Ll (jl (Jde3 (j^La-i dJj (_t 1^- 
(JfLCi (_yfl 4liLdLa «3jdl» (jc 4JjJ_idl CjLLljsJI j^a c-j 3 -C 4^>.j 4-lda-ILa ^4_a£L>Jlj 
. « Ladd j L^4j ^19^ Lj/jLvm 4 'I ^ itl Id (jj£LJ 

( JT Ll3 . (' L 'Ys ' Y ) 4_jj|jjJ| jj 4 3 j 3->. (^1 4_JL_>JI 3j.< a 1 1 oJLA oJ jj»o Jl_3J 


(_ 7 HJI Lj._pSLJI (_yJI (_gj._CL.iJ I (jd j in (j^>- ^ ^VA ^L^- (_y^ (Jd ij. i^i ->JI V JLd! (Jo-j-m 
j_L*JI (_>ujj>- UJJ j-a^>JI (^^ ^L*. Ill (J^->,,,->. ^ ^AY L7-^J i J a » 1 1 (_y^ aL^c-Uj Cjcj- i-al 

j-a-iJI (jj_aj_4 (j-LJL. ^ ^A'\ j»Lc (_7^J . i_3 J j j_L*J Lj (_y a . 1 n J L_a JJ (_3jj._>JI (Jjjjja-J 

cP! 


OJLIJI! Qjgj . . . rii qnl l niinil lq QiiljgJI niminll 


2006 jmiij] -jjgifl 5 5 liuill 2 null 

( ■ ^pll dlLjJj-jJI 4iiUJm (jjjLpjJI J}LL (j-aj Ll <jl (j_a jadjJI ^ylc-J 

aLajJall (jl-3 laLpljjJI aLi-uJ-L^JI (J-l-iej £y> (Jjl I al_aji3 (jl SJ-ALlu 

« lj-_La-L^ )) ^a-ml (jILij ^yjjJiJI ^JLlII (jl tilli (j- 0 l_ij_C.^?Ij i(JL>Jll Ij-A (_y3 ^a4-il (jj J a"‘ »J 
^jlu 2 jo jjl^-LTL. <Lulj^jJI jLVI jl>.i ^1 4_i_Loj Luljj SJjuill cjL 1 jIS 1]| (_ylc- (Chimera) 

CjLuLLII <_,!■£■ JfrlLiJ 0* JaJp.^1 C y 3 O^J <4_p» aj-a»-J j-C-L-a ajp.j Jl-<-uI ajp- :aljp-l 4 j}Lj <_yll 

«La3 ^13 J3 . 2 jj. <^t,l i_Lil^ . J^JI ^j| jl IjJ i« Sphinx» (J^JI ^jI Luljj 4 -Ijl*1I 

.«^JI_*JI (_y3 4_!jUL-a diLip. (_^i (Jjl Ll» (Jj a_c < u La Jjl ^jlSU jaJSLj J^La-ij 

(j-ijJlj ^ylc. jJLAL^Mj jJLs-jJIj »1 1 ii ill £j\a (j-a tjlJjl J^jLLaHi V 

CjLljISLIIj diLj(j-pJlj diLLijl (_yl£. L^-luAj 4,a ja-aJI luJJ idiljLtLa Lii<% ( _ y lc. fa-i&j J l£. 
ij}- 1 ! (_j *» a_i jl — 4 _il>JI diLijLSLJI 4 _ t 3 (pL^-i^UI (_yjL_p.^?l £jll!l tillij .4_a_i_3jJI 

dlJdLm Jl9j i^' Vj '*) «Lu!j_jJI aL-ujl^jl aLtl^. (_£jJI puLm^l j_3cl». J-A — fj, M^ll (jj[3- ; >'ll 

^Ic. -liiuJI QjJi]| (j-a Sj_SLlo 5 jZL 3 ^_y 3 4 iilj^l] «(JJlLo ^jLfcp j^jjse ( j-Lj(j 3 i_ 3 LluIl£I SjL ^.1 

4jiiljjJI Sjlll (_y3 J— LLtTj I al jl LluLluI aGjjL>. L-iLlluIj £j-lL|| ^43 3jLj 

, .1 3 'VI 4_iL$_C. ?Ll)I CjLli.a-.l.l SJliJljv CjIjLsoI (J-a-C. (j-a jl 3l~ tl jj 3L< tl (J^LlL (j-a 

l_Li >^3 i>jukj ^Gametes) cjLi_LaL>JI ji 4 ._uxii>JI LiM-iJI (Jjj < nil 

.44^! oLSLJ! ^ J5I4JI 

j£LUI a|_jj>-_jj ^^3 J J.s->a II l_ls-Li^>j 4jIjjJI Lj| . I I j. _c a. 3 CjLoj (_)iL£. ^jJI . «Jj_La» (jL$ Jl3j 
JjJljso 3Jj j ' > tl I aLpljjll (J^sI^jlIIj LllLajlalLl IjJ I (_yj|jjJI (_^jH_>ill aLmljjJ {_£j- Lu-all 

«jJj-La» ^ 3 jL>jtl _j^_l]| dii j' a a~ t~il 3 <^>tl 

jjt-.tl ^cjjLjJI a|_l_*_a_».» ^yJ! L 41 ^J_23 La Jl Ic. t ~ , < >< a j C^p. iaGl_ 3 e_ll CjLx^->>Ll>- (J-l-amiuJ I^-lTi^ 
i^yJLlII jaL*JI ^^3 L41 ^Jl2j abl V! ^Lc. «LiJ!jLl3j» I I II a ilLl aLLlJua J_y3 ((3 Ll>JI Icj 

(J J_La L-fll 1 "i^l jl_£. I La-L p a- ^ \ ' ' jaLl Ci LaJfel jali i (_pa-ua a ^_yLc. cAl3j 

( L-u ail!) LiJLa j._l jLjj (Lulll) (I jLiljjii) L^- 1 - i3jLv (_,!£. «aLal*JI (j-a» 

. 4jIj_j]| jaij«J Laju-t a j-a (J J-La jj!k I di3_jJI tiJJi JuLaj 

crj^-ai (jyi! ^y-LpJI A3P-J i_Jjl aLLm i_3^T Sj-iIlC. (j-a jA^ I jilaj ^pJaLU 

j_i_*_<A]|j ^_a-2JI ;(J!i-a CjLSI till ^a-lpc-a ^ya Sj—pa^a diLil_Li aLSHil £ya 

J_a-j-*-U (—ilitljVI jlj..a. ~ i..i.t i l (Jj>L pc- (J-pa>L>til lJJl^J tiili t _ j 3..C. I . I 4 “i.cljjJ 

j-a^-jll diLtlaj O-a jLa-.~i.i til (j£> An II (jjJLil 4_ilj-i Jujaj ■ ^ • j 1 1~> J^LluJ ^Hi ^jll ^Jlll 

alpc_uj 2 JljJl>- dll aju~> Jal j i~ 1 nl i—ijL^J aL_tp^l 3 _l.l 1 \j aLuljjJI dllj^Jtlll dll JLa-"u til ^1 ‘LsLtis'^lj 
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^ Ij ,4_uLill dl_*_LL>J,l 3jLj cjLLlscJLI dljL>o^M 

i—Sjjlj 4-uljj (jyic. Ij-aljLa dlj|j_L>Jlj d^-^L^dl SjhjJ L^lxul — Lbaj| — £y •>■ $ " 1 1 

4 j_tfu ^ ^ s ti cjLu (j-a <— iLicJbVI (jL£ .(Hybrid vigor) £y •>■ $ ti SjJL 

(jjil lj^?I j_a i ciil xi_i_*_ij^?l iy , ,^->.11 jj^?l (j-«j ‘(jLjl j-JI (jr^ (Dwarf) (_ 7 ^aj 3JI 

j-i-ljl (j£ 1 j I II I I (j-ijufc (_y^ uJAj — uj (_p.ll »l j-isi >^l Sjj-UI 4.. xl c. d jL..,A..rt..C I 

Cyy.jj->Z jl j * ~ -.. l Lxul jxb (Biodiversity) ^pLxxs.Vl £^zUI ^ , , ^\ I jlSLaj <-< i j ...t i 

l_l3ej ^LllLij i«.|jjJlj 4-g.LLua. llj 4xiljjJI (_pJI 4 2, _i jJI dLLlSUIj dlj|j_i_>Jlj dLjLxlll 
.(jLSLa^M jJlS 43jbj 4-iic. atri^Lsdl 

(j-a J-La — 4_plj^JI 4 _uiJlI^JI jJLse-a ' *»■" 3_it (j nj < n i|_p}_g jj < ..t-»(j aL>. ^a3 

(_jia^x>JI (Double helix) ^jjjJ.1 (^jjJLvtl i—d^pijl ' a <^a Lajug. — LaLc. 

(_pjj_>JI 4_txljj (_pi ^La-iibVI (J^iul (ju»Jl Lilij j_Laj iljjJI dyLidl (_£jj_ijjJI 

4_uljj <"'l C. J A y a (jjpL (_ylc- JuC-L JxU (j| (j£L^J (_yjJI t_ ljJL.mVI (_yJfj 1(J ij *>lll £j) Ti 1 1 

4 pljjJI 3jLU i—tx i 3jl £.1 dl j >3~ Jjj , U"a dLlx >JL jJI (j^- SJljJ >■ 

ULc. dLmll udb d^a jdj ^Cloning) ^>^1 lj (Recombinant DNA) 

3-iLo (^yl^. (_^l iLul Ijj 4jj_»_a 4-p. dljjl^ ^rijl (^1 aduju^ll (jx» IjJdv 

- 4 1 ' I^jJI C^J ^ J^"l cr 5 " (j^^ (j^a 4_i£.ll^-> 4 sijij ' I £ ja oliol (IjjJI) 4_uljj 

: oxjai^ u\)wbm 0l9Vm)\ ...o^W\ b^xx^lj^gUwjo 

jl^_uil i_sLiiuj£l Sjjj : La-A ijj-U-uilx. (j-GjjiJ 4-ULXxLa 4 1 ^ '^) 4_ulj^JI 4-mJLl^JI daL>. 

^j_23 (pJI (Restriction enzymes) dd^dJI cjUjjil t a i ,=:, -,< l Sj^j Ujj| 4_iiilj^il SjUI 

(^ UjJI (_^a udJ 

i4_uljjJI 3jLU jxb LjjJI (_^jjjJI (j^> ^ -».U (jl ^LalxJI i 3 ,^,"<1 La Jl 2c. ^JjVI SjijLJI dl J_ij 

i~tl A . , ,.tl ^jLktl (j-a l_axkjL_3ej (jljda-a (jllajj—cu Laxfcj I ( _ r J 1_L <y_tSU I 4_i_L^yi J-iJxso 

(yjaLiiJI j_a (_falSjjj (jdj^l : ( _ 7 _ tbj 4jjal < \“il,l 4 _lLcv I J_cl_j^JI (_f>.|jJ| ( y J a L» ^la^pj 

(_y^ 4Jd*_a JaLflj Ll!Ll_Aj l( jjjJL>JI (JSLioi (jUo. jjdoJI (jl Jub JLjLLij t(jduj, ~i_i i>ill j-a (julj_>Jlj 
^LeTilj 4_ajjUI 4JLal£UI dLajJbtJ.1 (_fa_x_i 1 1*> «“< (J^j i(_gj_>.^?L ' ^ 1 a ^ S~l~ £y .^.tl jjjjuk 

juojls l^lcLfljj l^laxs-o (^jJj dLajl*J,l JJlj>o LkjjJiJ (j^xJI dLLujj-iJI aLb 

tiilj ule. Tj . 4 a l~i -LJL I 4 j_j_lj»JI 4_ajlia_^j 4_al_L£j (jjlSdl (j£9^>3 (^-11 4-jt # ill (_y5 (_)3aju j-a 
dl^K ( jr 3 LjJI lLsjIj. «"■ (_y^ 4 T ilp._ 2 yLtUI jLcl^ill JjLj (^yjbj) 4_pljjJI 3^ 3 ,~,tl j|j_uj| (_al i i i~i^l 

(j-a (_y^»iJI (jxl^>JI 2 Lj>. (jc. (Jjj. t ua i Lj 3-a- a 4^^^! dLajI* tl L^JjLL (j>a (jj_itj (_faj>-^ 

(J^ dLajitja SaljJa (jSLal iLLIjUj . Oj.a All LilllS j_j-aj cilaj (dLd>JI idLafl dl_jj^?l 
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(j-o l J j j I 1 1 — iL a-t^a olj.a Aill o Juk jllL^I o^a I 4_uljjJI 4 jIj..o<"i Julj o^>- 

SjLc.1 ^3 iCjL mjj. j rttl £ys t _ 7 IL>. jl o^L^ o-a LjJI paMu a- ~ < n l 

4j>.|ju>JI oLla-*-! 

3j_4-Ll!I jl « •»- ~tl cjUj3_iJ 1 d ' J ' o- a 3 “JjL-iJ->^' Sjjj 4_i_jl_UI ~ti o«.L>. 

jJjLDj (JjI JlJ (j-o cJLy-C. (jPJ! • Lkj— XC.J 4_ujjL*JI CjLojj-lIj <Lua .uaie-lU ^-L 2, 1 1 oLo-ij-ilj 

jjWill ! JUfc jjJpj ,(j\jLja i—SjLjb (Jj-uaj-L! (JjalSjL-a J-xLaie—a 4_uljjJI SjLU 
oLla-*JI SJljLo t _ y L. 4 _jjIjjJI SjLU o^I f^LLaL opp'jJ-5' o' Lr tt 3 ‘4c.jj o« Jpj^ <Lj'j 
LgIg.Lj.uo 4_pjLa jJolJLa ' tfj tj i al <>" jl l^JLa i_3 JL>o cLt-peJ i Lc . .jjj Lo£ 1 £ « JJ L"j 
j— uoL « a oLsol J-&J .-^u >JI ^<M aWillp ^g. .ujp La J-*J i SjpJuo. 4 _JLoJoj Lglil j 

(j-« (JLLu I Cj I Jl ■a- "i < u I 4 " g 4 a j. -uo ■a- 1" i4p_uoLU 4 1 _il all Jj a >11 J^Lo. j^ljj 1— p>-p_l j -ljJI 

La (jjj-L *— L (a5p Oil a g^,f I ja^LeJlI! jL»T ^ ixa}J 4_pljjJI 

.diljLlaJI Oil Jorlmlj q> Td~"j <— iLtbVL^ 4^1^ 4_ijLL5jJI Qj I 

4_iu>JI CjLoISLII £-a pi i ii (J^aLiU «.JLi JuLa aljLlb! IjjJaj 4 _lL2H]| 1 ~ 'JJ L»~ jLaJ 

jij LkjjLj 0^1 cLLsj o' c^i ^j4_da~ill 4ie-»-ulj 4 jglc. ^_yu-u I (jyL. 

L$1L) jl OjLiLpJI ^xjtlalb i-Sj-ju Lo-^ 4£jJI CjLvjJ ^ ^1,4 1 4_pJI CjLljISJI j_a ^jLuJ^I (J-aL*j 
Oj-SJl 1 L^a-ULo JuLa cLLL>J ^^yLLlI 4lM ^tl 4_ua-L*JI Cj|jL>o^?l CuA_uaj .j-i-T £y\S, ^ya 
cjLLlUI :o\ 3 ^j_lII al_b cjLJT LUjl£j 14 ^ 0 ^^! SjLII 4 « j il-> i_aLLj^l > L^a i _ y x^>LU 
jj L->~ CjH tfjuk ^LLi ct.uu>- i^_yJL>JI ' ^ A a ^yJI (J < ^ ~ t 4j_j_p>JI 4 _lLLLII qjL~ 

JjjUbu J_a J^LuJ! OJ^ 3 (ly 3 O^ l 5J O-T^- 2 o^i JjJI La 

l_ujJL_u^?l udJji£j ('fVj VVj Y\j T ) i(( LaJbj-Ui J o'^^-^'j CjLU 1» j»_^L (JJ-"-?- 0 4_U nL-a^?l 

4 j i^~tl jj ( yc. ij—LA I j-a3l 4 Al ~ 4. 1, 1 I ^~V1 •>■ a ' 4 j_j_p>JI 4_uLLlII l _jj2 4_a JuieJLuail 4— uOe-JI 

. 2 a. l S*it I 4 j_jjj>JI 

l _yjs 4 a H * ~ a jLT L^J CiTr.i u~> I J 4j^Ju>JI 4_uLLlII Cj^?Le_a^J O Ua l Jg 1 i~t i X jLi~ 1 J Ojl_uujI 

.joJLlJI OjLjIi^>~i4| 

(Jjinijl L^I ol^ (jjLI 4,j g'atl CjIjjjJI jl O L l A~6 '$ I jo_*l — (_3-Laj JjLj La-t^j 

LUj (J-ua-OJ Ca2-2-> u) Cj'jLso'^l o^j LUJl^j i'-'' 4_uljjJI 4 / t tl jjJssjj I i*h f a 

: JLlU 3Jul*j cLl^ (jl Jl*j 

CjV^Luu op ijp^'ill (jj-L (_jjL>j «(JjuLa (jLfc_jj j » ;_gjL>i gill liO -3 *' ' 

4,_c j— uuDL! o'-i'j-a-II oa 4£.j_apta i4Jjl_LLa Oil Lua (J_ol>iJ oLj £ya 

■q-uuJ jaJ 4 jjL>u 1 JjLj o^!j i4pj»JI oLjLLII fjyS 4JLU! (JLpv^?l op£. oL-uaJI CjjIjj 


aii]D Qjgj . . . oigiill oimillg aiiljgJI aiuii^JI 2oo6jmmjj-ji^U5Zii2mii 

48 Lkj-iij Ur^ J^^La t-fll tjjj-i-Tj jjj-£ tj-* 40 jL ^.1 : W • 

2^Laj<JI i _ y jfc aLalsdl aVjjfc 6 ~*~ OjLS jJsij . La.aill aLxLs_a «Llji_ 4 j>. 4 jjjJ 

^1 ^Jlj.II I j _4 oJ j->- 4*^ SiiljjJI ^.Ic. (_y3 jjjJaHJt j-Ij-l-l! I jiL^JLc. La I jj 4*11 

•c3^ J Or*4^ S^ 

.diLajjjj_^ajj5LJI ^ylc. jJij SiiljjJI (Jalj^l 4 «4p-‘-“ )) 4=4^ : 

«LuljjJI (J-al^xjl 4 sL^LaJ! 4jljj Sj.j~I.-a- ^^£■ «(jL>-j_j^» (_JjL>o C au lil : \ M • 

. Cj La ^j.,u I (_yic- £-23 

.«Gene» (_yalj.ll £-lLa <^t,l sLuljjJI (Jjal jjlII 4 C. «4-‘- u jLife_^>-» : \ M \ 

«Biotechnologie>> 5__ ls_tJ 1 „ ^441 ^.l.k^II 4 jVl 2 _>_*!] : \ma 

.JLiUVl 2U1JL 

2jLo 2 j. jlm. -a- CjL _ a 4^ CjL i_i 41 «LLaj^_j>- (Jjt «(jl_j>.j_£_a)) J_C. I : \^YY 

.(Drosophila) /\ 

GdlCtiC 4^JJ"^ (Jj-icjJI Sj-Alli < at CjJ_^a (_yjJI C^2 jj_». jaJL*JI t—ijLso 4_i|ju : \^YA 

4_<_u (j^Lu-Vl >_> jL^lII 0 juk j-aajuj . jlju La-j-a L^-tiSuJI 45 transformation 

. 4ibju>dl LgjJJ-a^ 5 ( _ T a «Lulj_jJI 

<j! jic. 4_ul Ij^il 4 _^ju 4]I 41 (Science fictio) <^4^ JL4. Jjl cj j_Ai : \<trr 

.(((jI.m^a (ja.jjJI)) t-ulSLU Brave new world :«^L*4 . ^JLc.» 
.«Molecular Biology » <<24441 ^441 4U,4 ,i : \^rA 

( _yl£. L a J_*j jajLjj Jj_u (jUL*JI 1 4 a a">j (JJ a]| J^L! oy>-» jj-4 1 : \WV 

(a-i-uLi lJs>-*2 i 4 jIjjJ! ^aic.j 2j_j_i_>JI al_Laa5LI! O-Lajj 4*h Ij^ u 2_(ll (j4c. j-Laa 

.((jj^sJ! (J*a» ' 

jjl L^-l T i S L l II t _ r l£. ^jjLso Juli (^yjjL^Laj Ju^J (jJLaj l 5>^1 (j-° (J^ CjjjI 

(4a o-“^J (LjjJI) (JyLsJLl (_)Aa >JI 4a CjLla^JI 

((Chemical engineering 2L„tSL.. <i a _>< 11 a_^-U4ll» 4-u^JuJI 4-a-lU ^II J3 4I2 : ^ia 

.«Molecular medicine 403^!! 

4J3t...i u 4_pljjJI 2 aL.all (JjjI— uA_^ LjjJI jjj j j i~i~j (_yxlij_ijk 4J.L41 4° : \ ^®Y 

.(E.coli) Luiij_uiaj! Lj-liSLlII t. (4 4-1 1« T2 » ^Lajjy^-iJI 

.4 (Jjl \juusjj LjjJI lLL^£j 4 g-i_ olalj 4 a i_a_i!ul£l : \^ 0 Y' 

4GjjjJ aLUaa^?! 4 => 1^ :> -^I jjLS JljJ->iJ : \^0A 

L^JLaljLi 4 _iL>JI (_ya ^xiljjJI CjLajim (3^4j 4j j-tSLl Jij^aj (jULdl (_flLa~i^l : 
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J1 — j-uj-l! Ljj-II) Jj 4ujJI — AJ>II ^ «-L$j — <_r^i ^ o-° Vjl 

Sjx.L-ix^- 1 Lajs-'i? (j-Gj^j-JI mRNA ji (Messenger) 

(_ySL njLi £jjj»- tlt-Lj*. — (j-uJjl-J Cr^ i— 3Li_4iij». JLg_*_a (_y3 — L^L>JI g-ajJ 4_IjL^a <Jj | — 

. joJLsla «.!jJu 3-ijJ-a 4_t^>L>. (jLlai ijLA^ L}<L>. 
.^LtiijLa (_pijJbL<b^ i-Ljj-u JLijLa 4 _Lxi_u Ijj 4_liIjijJI 3j A ,~. tl jj-aj ^Lso 4_i|j4i — 

.Ligase enzymes ckjjJI cjUjjil <Jsl.-..~.<l : \vw 

.jL£ L^liej jjLuij! Lj^L>- ^a.i (j^a (jJj4>. -Jjl. J-4> i<j-ujL 3 tijLa £y& <J£ (3^-a-i ~ 

-SJ4X-a ^ajj_il (Jjl >— al ,V,< | (j^a Ci._i 4 .< -u (jjJlLi-oLkj Lii L j (JjjIjj jJj I j_ijlj (3^>-a-S : \^V‘ 

.Restriction enzyme 

3 jpljjJI 3-iLU .il >il 3jl C.I t_.-L.tl uj \ CjLiI JlJ j-laj (j-a jjj_!j (jA-ikj $ (j£La-i : ^ W\ 

.Recombinant DNA 

^Lu! JjJj^iJ. 1 qy>JI j-&j qy>- Jjt Jj^- : \ W* 

. 4_uljjJI 3-iUI -il_>ij| S.lLl'i? 3juju>- (jjJaj i_tjJLijil j-loj 
. Modern Biotechnology 3ibju»JI 4jj_pJI 3 ui", II 3 jIjj - 
. Ljj_uSLlII cjy>-» Jjl jj^h '• \ ^Vi 

. lSLj-a| « lAlLlLp- » 4-iljjJI 4-i-u J. 4 IJ iSj-il Jjl 4 L 4 I 1 I : \ ^VV 
L^il — 3 — 4uj3l — aj — mJI)) ^J.1 fjj — aj-jfc J-&J il_jj — -4 ~ 1 <- tH 4 la-411 1 j_i (_y-a.lT (jrjijjj Jjl — Ij| 

.((Somatostatin 

-<(E. Coli 1 J MlJJ-Uoll » Ljj-LlSLJ I (j 4° (_£J-414 l 5| (j\JjJ44l^fl ^llTl : ^VA 

.4_uljjJ! 3j.3i3ill j-jLjj jjjl^iI Jj-k 4 - aLiiu^l — 
4 _i3_l$ (j-a JSLI OjL^j i4_uljjJt 4 . „. t i^tl ^tjJL>-l 3alj-J (Jjl ^-La : \^A* 

.4jiiljjJI 3 jLU jL>ijI S^Lil 

. IjaLjol 4_uljjJI 4_4uj_l4JI Jjiaj (^4^1 ^t3i^ ^140,4 Jjl alAj! : \^AT 

JL^U^I Ji l_ul^_L4>- Ls-LU jjL^j 1 4 , . A jl -»- 1 4_plj_5JI 4 / ,.. t g-ULa Jjl — 

44>jm «(j-2>^-2> ^'» 

. CjLIi>JI (Jill 4j*j>-lj 4JjUt-a (Jjl — 

. (_3jjJ_L*JLi (^4111 j La j j ,3 Li j (_a^4>iJI j-latl (j^-j £-44>i-JI ^Uo : \ ^A\“ 

(_yL.iL.ritl jj-x-ajJ^jJ I (Julilj (J^itl 4_i3ljjJI SjU.1 4i£.Llit ljL^>- (j.i_il_i^ i_£j^ ^a-a-4i5 — 

.(PCR) 

-CjLu (_yJI CjLlpJI (Jilt 4j*j>-lj 4JjUt-a (Jjl 
. Plant Molecular Biology 4 isLUI Lo.jJjjJL) (j^kil jj^k - 
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dLJf DNA fingerprint : mo 

•iSj |i ' 1 . 1 " j-a-LJI L^fjj cJ^*- 4 • ^A*\ 

.4jSLj-a^M j^LsJll 1 _ 7 jS 4_lLl>JI 4wa-ua-JI ^ I Jiir ~i i u I : \ ^AV 

^jL>. Luf)J cjLuISLIIj cjIjLlIII ^j3~t 4 _Aac- J_jI 

. 4-Sjj i >i" jLscj Luljj (J J -*- a o-^ cij I • ^ ^AA 

<_jV ik.1^ Cystic fibrosis Cr x^_tSL!l < inhtl <_p=>j-a &c. Jj-c. : mt 

• (j-T-l j ii Ini ' \ i ^ xxl) 

.(jLuij'iM CjLLij»JI (JqLLt fc» ' (Jjl p 1 ^^LU-U-UjJ ^J^JljU-uj dySL^-j — 

.Gene therapy cjLl^JLi 2Lu! j^JI l^aVl ^%cl SjIjlj - 

. Hunttington’s disease Jjx. : mr 

. (jLLaj-i till ^}L*£ 4jjLtIu'iM CjLLl>J| ^jLqqi : \ Wi 

.((jjjjjJI jjVI» gUlc jjJlat (jialj-aVlj CjLfljL! yjliLa jjl ^Lij! — 
.^^IjjJI jJL>JI "it ^ 1 _l>JI £>L*JI : \^o 
Ji=eli! (jr i^>JI £M-*J! - 

. ^ Salt ^jL*£ Ja-^jiq I" (_ylc. (_faJLJ jJ! 4_LaLitl]| 3 jJlJI (j_^aj-ifc ^qJLt^aJ — 

.4_lLjJL>JI LjUJI y I jLa-"i i u Li cj ^ . aLj (jLil Ju ^yic. (jl^t-La 4^tJLi!l ^1, i ii I" i ill : 

^■bjj (j-c. PHA £j\3* Jj-£. Cy> LjjSL 4 i2S-l?lj yjl*J! fjl jjL-u (jSLaj • \^v 

.^LL^M SjLjjJ E. coli Luij_uji! Lj-pSL 4JL2 jj Lj-uSLlII £jj ^y> j~ > n t^j 

3j. ^ (Jl Jqj_lq-u! 4 -uJLj i ii i" i ill— J « 4 _ r iIjJ» 4_^c_!LjJI i>ii"i ini ijA Cjj 1 jj oW! L)^- 4 -' — 
4_c.j-fl_a 4_iiaj_jj (_y^ 4_j Jull^ 4j5tJLJ £>-^3 (j-o 4jJ.ixi ->• 4_LLi“' 2l_jj ^L«4l ijy£- 

. 4_i JutbSLui I 4it*j £ya 3j^>-La (3|^J (jj-l 

jLa-."u uLi 4_iSLj^a^fl 3j_5eILU CjLiV_jiI Cj^jcj Sj^JaJI £jA ^1 i n i" i nl — 

. I ^ / ..3 ' 4_ulj^II i~it 3 i^>tl t £ i a £t_i_uj ^yic. 4 jJLl>JI Li^titU £ **■ t, I j iy~:xi\\ 4^133 

L^xlc. Ij a'fal 3j-3 J ^Lm-ua nl f_^3 ^£. Cj L j I 4_uyil 4 jSLjj_« I 4 Zj-IA Cx lie. I — 

LjyL>- fle. " t xi\ «4_lj|jjJI Sj. 4 -a. VI (J 1 Jl. i "i qqi I )) 4-t-uaj J — hr "i < uLl tilljj i«(j-L>-» 

. La jj T * 2j-3j uyi»- (j-a Priodial stem 


(_Jj 3j La L^Jua JSL ^ L» 3Jb 4 Lal^ 4 jj-iIuJ Cj 

(jy < — jl jr) — > (j^a jj^l (j_a — liaJjj V <— iL< — I (JJL CjIj — L a-C. o3L£ (jl J-»-i t(jy>. i_3Jl ijA 
(_j "i aK (j_a 4 3j_^_La 4 aK (j^J i( ( j_iqijJJ > l jLAJI) ((^^La)) ^a iqil 4 _ilc. IjJj llalj (jd^- 


II 
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LoJT) ■» 04 II Lr^>- 6^- (jlc.1 — 

Jj-^. (j-o 4_&Lojj cjLjJI (^yic. Jj >J I j cjLu Lj 3L>. Chloroplast cj < 

.CjLU! jjJu>-j jjj_i j” 0 lt* 'j' "**3 ^ ^ " j 

.(^IjjJ! jjjjsIiJI 4.1,123 ^>1 J-jr"u a L) j_li£L!I 3^U! lLLo-ujJI : \ 

,4jjIjjJI iLjijLl^jl i_i_i]Li-ul jol JLjr"u nL (_p= j-W jat ^Ljj| — 

. Luljj L&jL&jl Cxlji£. CjIjLlj JjjjJo (_yj|jjJI (JjjjjlJI ^Luj 3 jI Jli : \ 

.^LiJV! jJalj-o i 2 iVylt Luljj (Jj-SLja j-JJ CjLu Jal i i" i ill — 
i*l_ui u^UI ^Llil 3jJ-2j! 4J Lul JJ fjjjJu^a (2>ia-9 CliLij ^Lli! : Y * * * 
(_yic. SjJl-SJI L$J CjLLj_>. JLio! (jjjjia iiJL!jj i^j-o-s-U jLjJaJ.1 jjVI ^L_Hj j : Y * * \ 

. (_j-o-*JL) 4 jLi^>^I {j£. « |» (jt-olljat 4-U-uL-u^?l SjLU (_ 7 -Aj » 3jLo (jd3^ 

1 4.^1 (jOill « jl£Luj-a» 1 Ij «(J_uj» 4_3cjlIJ! o ^. i£Ll«JI 3f4> 4 _u-l>J! 4^*.jljJ,l — 

. ' ^ Q Cjj; I<;»tl jAjjj ^lUi! 3jJ_2JI 

3^j.,AjII 4-3 -l>JI 4lajj^>J! (3 >Lc.^I — 
.jjjlliiJI (3-a ciiLLp- 4 j £ljLjj-u diLj ^llu! : Y * * Y 
(3j J (3-a ‘Lul-llLs ^llu! : Y * • Y" 

. LjjIjj 3Jjl*_o 43jj liIIo j . -.I ^LjjJ — 
.i_3L3->J!j 4j>jJLU (J-o-=tiu jj^?l (3-o JaL Lt*u nl — 

• (5j Jul) I jJ I ijll I ^ I Jl3t i i n Lj j l3 i n 1 1 1 ii I ; Y * * £ — 

.(oJUJI (_y5 t_ x Kj 4_La^ (Jji ^1 i ii Mini 

.J_0J>-V| (5j-J.II ^U-jJI 4J3 LjjJ 4_ul jjJI — 

((t_<J jj ^_il jjfc» (5 jj^-I! lII jjjj-S (3^. i 3 .*.Ctl : y * * o 

Lj3L>- -1^33 ( 3-o «Li£[-oj 4 _l 3 ^cj (5-^1 

. ^ 1 11 <~ 1 n o (5j_ ilij (j<±>. (3_o JJLxjO (j-aie-iiJ 

. -Li Ju»JI (j^ajLi ^3L*-! LuIjj 4J Jl*-o 3j 3 Jal 1 i~n nl : Y * • *\ 


4JL>l_o (^ J_j3 i^jJI 4- l je-L 
4_ljIjjJI CjI a j-^IjXI (_|^>tj 4 


owWl mnid\ u%& [i] 

4JI jf (3>a (O-iljJI (j-1^ 


cj3A£Lifii o (Jj>. (_yl£. 3jjL_i 3 ajIjjJI 3 

(_p3J^n jjj£ (3-0 i~ll »lt^~ aj 4 j5\t £~ I „l CjLvL^I ( 3-0 3jj in ill 
(3SJ3 i4_la1aJIj 4_Lj_Lail (_palj_oVl j-o j-5<^ (J_c 4, 1 >~) (_y]! 3_al_Li3^lj 
3 Jl_lIj 3-LiJi_>JI 4_ojl3JI CjIjJU (_yB Cj!j!j_ui (3j^3 (3l Cy° 3j_l. i£ LllliA 

. oLuljjJ! 4 / „, t i£ tl i~i!jj t>» 1 I ^".K /fi j(3 (_i-l!L-uVIj jjSij .^.1*11 Ijla 
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^UL 

fTs5 lUnll 2 iinll 


4x.llaa]|j “tnljjJlj t iLilt Oj~. VLaT L^jLlLs (_y3 (J-aao 4aj-3 3lj| 4 _jjIjjJI 
J Lilli 4a.jJ CjLI i.x mill lia-mljl Jtla 3j- u£ 4a-jJu CjLe_)^?l CjjsJlSj >1l> .4j-1-l!Ij (^IjJlJI 

:4 i_u I i >i >iJI JSl mil J- I q 2 tlLIi j-aj i«4_ijIjj]| 4 l-u 3jjj» i^£. 

(_jii ij i _ r L> La-j-sj . . . I L^jLoI 4 2 1 «~ a I j£j - 1 ^ r I a" I j LujjUaj LLa}Lll 

:4_jiiljjJI 4_uJlL4JI CjVLsejs 

: cMq u\ti>h\ OAJG) (\) 

i4 nL.l>JI SIjj CjI aj i_uj a ^_ya I >.j)j YY ^Ic. (jl aij^?l ' Al 1 (_y3 CjLi_aa>JI i_ 3j jj 

4ia3L>Jil la-£a ljj.1 t_x*jj CjLLu^-iII ojukj (_ yi a ail (j-a 4_£ja JjLajj-ujaj^jlj 

(j-a (J>al£UI _S^_3ll i 2 ,~.K~ ^J| ^jjj (_£jJI CjliiaJI j_ii_*j JaLluJ ^ L ~j i4_plj)j]! 3jU,l (JSLufc ^Ic. 

CliLajI «XI ,j»^?l (jjjjla (j£. Cjjjjj i Lj jjj-£jl_ii,l CjLLl->J! Jla-jjj .Cjj_3ejjJ! 4_tla>. 

i^SLa-.U 4111 (jr^ 4lua.j|^ltil! Jadjlill jjIjj) 4_uIjj1I 3^-2-illl jjIjj (j-a 4._i. H 4_uljj]| 

Sjjaa (_y3 4_ulj_jj| SjU! (_jlill l(T) (C) (jjjji-U utlj (G) (A) •(_ yjkj 

. J^All SLa. {jC. ^jl ^3 4_o^j)^JI oLajljtl,l ^jjjieJJ * j 2 ~ Jaiaj ilAaK 

L$J Jj_21jj 4_3Jall (_y3ljjll c-c^jJUI diLisMlaJ ( jr A ( V °) 4, a .uajj 

i—lt^ai!! Cjl^Mlv^l i>Jub t ' ^..Ic. (J ' j 2 t-» tl jj| LaLa-i 

^43~i.i>ia (j^ajL^lj J-a^tJ IjjJl^v Ljljj Lstj}-a i<_J^?l (j-a 

• l 3 ^L_u^I ^_a 1 Jl 3 i a ^_i 

(J^_c. c^c.IK"i 1 u\ L^-il-3 iCj11lj>JI 4 a is*\ i—aLiil^l j. j is * Ja jj>-° o- 0 

L^a j i^>. !j i^aJL*JI jaJLi r . ~ i.jxt _) (^jJI (_,.2._i.ilalll jai*JI i _ y aJjL^^fl Oae-iJI (j- 0 
CjLiil LI x>»a) : JiLa ^Lsx L^J JLao ^jl 4jJ_ti2lII t—xlaJI JjLi^iJ Cjj^E-C. CjVL>JI 

^laclll 4_t_mi jjl di^LS-j .CjjIjSJI LL*_la ^Ic. i_3j_*lllj 1 jL , „tl jaalj-a-j i(_)Laal£.'i?lj i3j.Li.ll 
ISLjj—al (Jli-a 4— a J Hi. I JjJtll tillj J-==-ii J— 3-3 (Jj-aj CjLLljsJI L^aJLal < _ :r !ll I 

Cjllj_aJI 4_a — luj Jai_>ii Lbl aol i-dLlA jj! (Jj .^^Lla- (J-lJJl^ 1 ^ al t 4- ~ ■ ..I ^ 1c. LuLlajjjj 

LLi^UI (j-a j — ll £ (_y3 jam.aii I Jl^j . 4-U jj LU I JJ L 1 1 ^ jJ £_i_ixa^? I 4_a-aa-> J-a £j-< iL I j.all 




aU 


luI ^ lc. all) 


3 3jj 3 j-il*3j i4jIjjJI jai*J 4_uLt_iiaIi] I ^jj-3J! , 


: £/&*) \ C^oHgauWl OMiXX&)\ ^ 

>-l ( _ r Jb ('"'"■l 4 j^ ij ill 4-uljjJI 4 / „. 1 >£ tl 


i(_)j-3 (j-a Sjj-a-j^a ^3 >aJ CjI 2. lt> (_yi>i]| (J^ao Sjajia. CjLLil>. 4_3l_iLal (_3 JL^j 

(_y3 (Jla» jl 1 -j c' ^^Laa! Ji_aia3j (_|aia_3l 4_tlta» 1 ai^lji ^J! Sjija-jil 4_uljjJI 1 aL^ljllI jjLao 

.4_iliaJ! 4lajjaJ! <c.Liaa SjLlI (jjjia {j£. 4-al*JI djlaaall (j^-aiao jl 4-uljjJI 3jLU 
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(j-oj . 5jj-iSuJIj (jjSLI »ULtJI 4jj..ta. ill 4_uIjj_!I 4_ajLi4]l dijliil jJkj 

ja-SLLaJI ia (ja (_^alSXI »l ^-x)VI (j_i 2 , sc. "i 1 1 (_yJI l 4 3jjXa l _^js 4_pljjJI j»jL>-^?l 

LiJiJljljj . ..(jds- i_aJI 4jLa till (jUaaa->- (ja 4jj..ta.i.ll diL-ij*JI iLjIj-X- ja-taj (_£l n_gj. mi j II 
. 4lad (jla- i_kjLIij (jd dt-=e_iJI 4X>-ja I J_ti 

(ja »1 j a tl (_yfl diJus- La jL-i—aj Ju>. (_yJI 4_i_iiuJ 4_ij|j^II ^aaLVI jlj—tal (_yJI (jl 

dlj 1 1 a 1 1 I i a ^ ^ (ja Jjj i ljj .U I I JUfc (j ! JL^ji! . 3 ujLjtlJ ^ j o JlI I 1 a 1 .^< . O 

jLij^U diljl _i~ ->.1 ^v-t.a aVi (_ r 5 JLc.1 taj Laa i^ysjX\^ 4-a- a-tll aLuljjJI (jj-ta.ill 

L-^jj-aeJ daj Sjj (TAjYVjYI) ,», J| 4 _jj|jjJ| 4 ujJLl^J! 3j_p Jj« aJL dllJtJ J_3J 

dijLtiea I Jtj*J (Jlj La SjjiiJI gJUfc diljjsc-ia (ja [jaa^ Ljjj- (jl (ja jaLjJI ( _ r ldj • LgjlaLjj-laJJ 
a 3 , „l 3ja 4_a£LeJ La (_yj| 4 j>-L>. 4jj_au_tll dil n ■>■!! £_a (JaL*-lII (jLfl i L 3 a ^1 al % aj aLaJLxJI 

.j^a^fl jijJ Ijl gjt-ubj 

: o«y \awW\boittX3A)\ 

4_u!jjJ! dilajLlLLVI atiuLlaj 4 L-w\l a (jr L. 3 i ' jl 33tl Jij L tl i diLLtill 4 -U 3 J dijta-ac .1 JtaJ 
(ja> 3 _*j 4-^jl,ta~XI diLLtiJI (ju Ciliu^j (J-a-*-i jl 3 J_iJi_c. dll j.IxaJ < iLseTuVIj iSj—uLc. (JX-l J 

4jJl_lLLHII JL' L tl i>Jub (jl (j-a ^adjJl ^lcj ,diL3_i^jJI 3j_j_a-ILa I ^Ic. (Jj. -*■'! 

(jd t _ y l'a-..~ill (_yic. <>djljJ.I dijj^>.| ' 3 a i j..i xJ I j jj^lj 3tl (j-a 4l.it.ll 4_tll_c. L^Lidal dtjtilil 

(JLsc-a j^IjjJI i.Lj » Till 1 JLA 1 jJ9j . 4jj_iJI L^jLiJj_3j 4_LL>JLl i_£3l_Lt^>^?l £ya j-Ju l5< JJlC 
4 3,l"i cc_a 4 _i_*_i_lL dil_Li_i j_a (jyiL. 4 jJ_lL 3J1II (J_i ^->L>lJ.I SjJlS (jyiL. al *s-> 3,11 4^lljjJl 

Jda 4 T dlj|jJI (J^u^aLe-aH (j -* 3 /V 0 4j^LojJI di ij. a i ■jr 4 i4JbLlLa j^a-i t-Sjj-lij 

.^LsJI (jjJLll 4j(Jl1 

L7 JLc. dlLdb ■ Jlji i (J it ~i i >i~ jaJ 4i3Lk 4_ul_i_i ^I^jjLi J 3 -*■ i jaJL*JI jjl 1 c j 

i _ y fl d I <>> 3 4_ul jJtll 4 aj3tl 40JLC. 4_LI jILm V I 4^1 j 3 tl ^a £j_i i_3J I 4jl_aii^Li (ja j^l 
aU5La j lou 3~ i 4_l! l.a.d.l I l£Lj._a| ^ ^ LaLa-i 4 1 j $ x. a I £ < ^Cl t 4j ij~^UI Lljj^al (jl jJLi 

jyLAjLa JlL (_y^ ^Lia^ i Lkja£. j ^L3 jj dllauaaa- j>a 4 jLLLII jlaLII l^-t3 4^ljaJ! 

4 x ii a (JjLtj diLLaiJI (ja ^Ij-il 4^>-33 4a£Lja^?l K <.<. iV I 4 j^J (jd 4_l^Laa (Ja3 «j)j_u» (Jia 
i>Lc.ja (ja jLLk LuLij Lc. 4j ~ 1 >1 a 4 K A<. a 1 L 4 K 3jae_lL! diLVjJI l _ 7 ^ La i_ 3 l_»_t 33 l 

^Js i J_*_i <J 3 ,°:.~X a jyLC. 4_u Lui di 1 33 .J (ja l_Ll 4_*_j_ilaJ ! 4aj_ie3 Laa j3. 11 | dibj . gj.a~ 1 .~t.ja .13 
£^ 3.1 (ja iL 3 a jjjac-a 4Jt_£. ^ lc ^1! (jVI 4jj__tiu_tJI ^1 «L 4_a-5LS V (j'a- 

4_uIj3JI 43 ) 3 X 1 jLjJljL (_y.a-a.aJ La 3 I ! Juk ^jjjJI (jl 1 3 a j£Ldj lia_tj>. i4_£33—*XI 4_ul LLlI 

.<tc.ljjJL Jjljcj LlLLc. IjjJl^j 


II 
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jl j_a jL£ 4—i lx. L »JI dij?L»J,l (^j-d £_jj_uiJIj (Jjkim jj lo~ 1 1 £_aj 

(J-Lt^sLtia j>a 4 a l~ ->J. I diLLd!! 4 _jjj.. 3 (_y3 4-a.dr ~m.ll 4 j Jl j I 3~J I <_i_iJLuj?lj ^jjkLaJU j-Lilij 
4 jj_jJI diLLd!! (jj|jo*j ^LaH-ifcjL! 4.Jbj diLLj jl <4jjladj “LolL diLLjj 4_^Laj 

JufeL *Jll (jjs jjll 4 _ijL>JI diLe_ij?l C-t-L-j*- - I $ la 3 j LgliLij I £~'l *~j (jjJaj 

l^L-ljM 4 3 C I <>i a ^ Ic. SjjLaJI JJJdlJlj djU-jJI jiB SJlJJlJS* £-Jjj| ^Ljl (^Ic. dl lj._l.lLiJ, I J 
4 / ... t ifl tl (_i_l! l_f— u I j_a- ~ i.h.iLi dLLj i4._LL>JLl 4 -j L-S— i—t J I i '^aj L 1 1 4 . .. 3"' dLsjJI i_^Js 4_ajjLUj 

^(xy^X\jX ^ 4_uljjJI 

4_3Ltiilj L^-La ^LLiLa i— 3 Jl^cj 3j_dL_a j~lC- jl 3j-dL-a Sjj.iia.i 4_uljjJI 4 _ujJU 4J! (j-alliejj 
4_uljjJI diULLajM j»l JiieJduLi jjl£L!l jl 4 _lL>JI 4_C.L_ai5 jl J.A. i~u~i SjLlI (jHjJLi ‘.jjj*. I ^LLiLa 
Jjd>- uLjso! jjfcj -iJj- 9 j-o 3jj^»-ja j£j jaJ 4 _jjIjj dll 3i^> 43 Ll^^? 4j>.LlU (_gjL*.j?l diLijlSLU 
4jjLa-g£j-g±!lj 4_Ljjj_^>Jt 4 jIjjJI tjjii-a ^jlc. 3d£. (_y3 *. ' 3~lt 4 _j*_l3j jjLj 4JLiJli>iJI 4jIjjJI ^ale. 
(jj la 1 a ja jaJL*JI I Juk 4 n ^ a j ,^rr mj . I Aj_i r j <bf„ia'i^l 4_£.ljjj diLillj 4 j_j_lj»JI ^Ll^_iSLIIj 
^_ y3 4 _ijj£j— a 4_p» dL3L£ ^_ ;r 3 t S j^L-lI I 4_pljjJI ja (JLLdl 4 _c.L_i^s (_y3 4,.j^..i.ii.7i.l I 

. 4,_ial» II (_p3ljd.j?l dUj£j (J)_uWill 

i LliLp- diLLusJ (j-* 3 4_laj>J (J^ L^jI _ilo» a JJistlij i4-iJlL. 4 K L a L^jLsjI jJjIijj 4-C.ljjJI jl 
Jl*_i (jSJ i Ja 3,4 4-0 1 ju : >~i 4 1 4 K iL n L^j| qA* lL T jJliJ i3jL>- LbJjjj JjL^JI (_gj.iii._ill jj.Li.~iHj 
(_ r lc. dll i i II (Jlj L<j_3 i JuvIj jl (_y3 4 _i e~ I ^ ~ a. I j 4 — l!Llij 4jj_lj>. 4JI£Lifda Lg_i| i 3 ~K i 4_uiljjJI 

J i y-> £~ j| 4 1~ I i <^itl j i^i r ^Jl (Jj -»- ~tl (j£. (Jl 3i La (J^ jlj l(jl nil’ll uL>j ij ^ « t, I 4-S Ljc i. u 

diLjJI 4^1 Ijj jl . JLaJI (_y3jJI (jjJ_tiaJI dl!j idil lI]| (jiO » I j.iJo V I (jj i m jt (jSLi dil—ajl « U 

4jj I j_g>J I Li jL>J I ^Ijj ~ i n I (j£. jl i 3j_i_<jj>iJ I j I Ljj_lj£Ll! I ^1 jjllui I (j-a Ij-lL' (j^i->-j | j j-i-uJ I 

(j_a jl 3, -v (jl : (JL-ijj La i— iujIaJI j-a-S .^Luj?l ja^sco^j 4_C.ljjJI dll _ilL>.~i a (^1 jJajJL HJjj 
j-a (jjLLa V • ♦ (_ 7 L. (_gjJLxj (jl (jSUj i jo^lj jLjSLifc 4 _il>- L iu_a (rye) (^IjJI diLj jl jbjL>JI 

(_, Li.-jo (jl Luj_c. (jSL raJ LlA j-aj . (jua dJI (Jj^>- (jisj j?l jl Ji_a j.Li.4 3-J-^ jldLa j-Aj ijj Jli>JI 
. aLaJL*JI i ijL>- (jia j_li^ ^al a~ 4>L Luljj diLllI 4_i_u Jiijk 

: aM\<^\auW\a>ttxx&)\ ^ 

(_yH.ll (^yjjj?! »lj.i^a, >JI Sjjlll (_y^4> L»A jfgl ...(jUjjHJ (_yilj_g>iJl ^ Li_j I dij?Lcja duij-tJ JLaJ 
Sjjill i(_ 7 -il j.._i.>JI ^Llij?l j-i^aLid (j-l..iii.->ij (y3 4 1. 1 _J3 ~ 1 1 (JjLujJI ^*1 J-seH— i ul jd dij— o-lu\ 

4 . ... 1 Ig 11 1 1 — 3j_*J La-gS 4_i_>JI 3dU1 J-a (j^jJI (JiaLLlJI (_ =r L. di Ji a~ C-l (_ 7 H!I : 4— uLUl alj_aia_>JI 
4 J <^>_i ->- ,~,~tl 4_i e~ I <11 i~ilj <>> -»-~ , ,it,l ^Ljjj ^Luj?l 3jLj-i 4 _i^sL>iJI dill_i.>JI 4^Liaj? 4_uljjJI 
. ( Y ^ dll a i u jf I ( 'j\ i nJeHl 4LiljjJI 4 j*jsjjJIj jl j-peJJ 4_o.jl_*Jlj 
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: oo/MH [A ouWl omm&U [ &) 

diljl_j_Lj»Jlj dll a < aVI (JlLa 4 _i_>JI CjLljlSil (_ydljjJlj 12,."itl £j\. i u ■a-.lllj (JjJulUJI ( _ y jk 

JlLo JlJS-Ij J—iLc. ^ u d_j| £yjO jadjJI 3jj •»■ itl . ,tl -»-Ltlj dlLj—auJillj d j a, t i^»tl 

JljJljv y 3eJlm a t * * * ( y J a jJ& \ iJzx-l. u jJi-3 . (JL»J,I IjUfc (jiAda Jpljso djj_3 . l^Ibl JlJ 
d!La— auVI d—aijGiJ dliljjJI ja_L. (j_c dan t"< fl 3. ~>o |_£ja»4 diLal /u,"i _i jJq ^JLLaj 

j. -tal j t~il >1 <>» a .-.3 ,V~,<I d j £, i .^tl ciilj|^j_>Jlj 

dlllA (3^ (*d I a ij tj . d_uljjJI d . ... i < j tl (.^JLuLi dJjda di W„ . u £^a d <-^lL". . .. a (jllaj_uJI cL>JL*JL 

l Jj-^ SJlJJl*. j^lj-a (jVI Ja»-jJ .ja^laLta (jdjJI -iljjJI (j-a JJd (_£^_au (J^3 (j-a 

(_£jj>.| (^Lalj Sd^tlll diLV^JIj (jLLJI j ^jjjJlII dj^5e_ij| dj^pJI CjLilalijl diLe.iV 

: OUQ/j^l aw\)9Ubo^X3A)\ \<^ 

(i) Luljj dJj-JLa d_aijj^_ua diLijL£ ^LjV <LuljjJI d . „. t < ^ tl u-^lJL-uI j»l jLsr~K ul tfjuk £y a .^""j 
(_ y £.lj)jJlj ^ C~ 1 i l^tlj ^yjJssJI (JLfcJ.1 ' j ' 3 l' A*. . ,.\t t l~lt , ,.J 1 ^ jatlj ."llj^ L a tL Lj_Lj£LlJI JiLfl 
(j-a £-Jjj| (ji aAJ ^LUjI (Jli-a (JL>JLl I juk dj|jL^*jVI (j- 0 Jdd*JI (J» atL JpLso . Cr i_L_Jlj 

3 . >i <^?l (JlLa^ j_^flLa x tl «Lc.l_L^> O-aJlir ~i. ulj Luljj d_uJ_L^il Lij— l T iSLlJI 

.~il Al4.t I d j. 3 .~ Lj_p$Lu d-ji_LjJI 3l jl jJ. jl .~il . .XI 3tl ^Lu| j| I j (_^j_Jii_JI j-a-lll 

i djl . ,I>LJI Ljj-pSLij SjLtiaJI dil Al4.t I jjdl i 3 .‘iKtt Ljj_uSLij 

: ixmxH ox)W\ ox»u&)\ ^ 

^j^l j»L3il L-ua-La ^LajjfcVI d_uljJj| d_uljjJI adujLL^JI (j-a (_yij^?l dil^ljx.ll 

jl djj. .a >J I diLaVI d_ajl_2_a (j-a dJiSLa-i d_JI dilLLj>. (J^Id dUjj .dil_i_Lll dll a is> jj\ . n ■>■" ( _ 7 lc. 

Jjjc_a Jljli jal^ jjVI Lai . ( _p3lj— aVI Ju^a d_c.Lla 4-mSj jl .. it .^i r *^l dilj-uJ, x^aJI 
diL>-j_aiail J '' 3 a L*_ual^ILa Lj-tiSj ' La VI (_al_iJVIj alj-iJI ^Llj| ^Ic. diLdil 3jJ_3-a 
d ijjj (j-° i '-‘-^>L>- ^_lj->l ^LLl (3^-al V-^-a-3 al_ai-*JI ^_ =r jJ I d_aiaj^j(JI 

LjjIjj djL_Lll j . »l al«ll La-^ ‘ Lj-^aJI Sj^L-U dijjjJlj ja-iie-dliJI 

I j ' . a Luljj d-mJuL^I.1 dLLjJI C*7r u^r>\ dlljl^ . » ljgja_>J I djljj" . nV-l ( _ =r 3 dlj" . nV-JI 
.ddLdaJI jjr"i . .i~ (jyjJI idj^sL>JI djLJjJaJI dllj dlLajj-lVI 
dgj_xJI (J^G S^LlI j| Sljl JlAJ La^-3 dlLLill ^al J-jr~u uV aLa_L*JI ^ * i aJ J^s>T 
L^-iL^V LLIjj djLLdJI d-aadi^j (j^l^-LJI JLaJ.1 I jd. .(Phytoremediation) 

.~it 3 <^>tl JjljlS LailLa Lk^a-i jjG ^jl (jjJ (j^a al_U jl djjdll (j-a dilijjIXI jJLt^iLdul ^Ic. 3jJ_3JI 
.( r ') djAjJI «Ll3Jjj d_i!LLjJI djLjiU (JL^ijIGuI Ll^jI L^-al jLsr~i< uV diL^. < C_ia.l 1 aLuljjJI 
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: (XM^l buutt&H ^ 

^1 4JLoL^ o-i L^ f »lj i ii i4_u!j_l->J! jl cLuLuJ! LiLaj ^ic. i 1-> a oLjj_a_>JI 

i I j| j^-se-LaJI Ltoj^-se a jl ' « ■ La 1 a (_ 7 _>JI (j-jl£L!l 4fijj IjJil jl 4 / ^ A 1 ~i 

i4jj-;iL>ij^Li (fossil) 4 »Ktl 4_ajvjj fjJt 4jj-jL>JIj .i±jjJu>iJI (jLuA^M jj 4 I 0 cdlij 

(j^a f'^yut (_£l ^.Ic. OjI£ JljSj iii^j a Se . ' )) ( jr L*XJ fOSCFC (_ y JLujU! (_f*_aJI (jja 4jjj_Ai-a 

(_yIL>. (Jl 4«~ 1 "VI I Jufe jL<-uj 1 Lij-x . -us jl LjjJl*->3 c~ j j j f L3 l >i„ c 

. ^ ,uC (jj-all 

JSLi 3 1 jjJ I j i3(jjj (jja (jjSJij 4 ._l1.->- J£ 1 Li jL>. (j-a i_aJL_jj 4 —ljsJI oliaLSUI ^uu>- 

4j1>JI (Jjjjso La^ LjjJI 4 jjj-l!I 3jLU L^LsAjlij ij_u^s 3 (j-Ls. 4J$l.i Sj-JLua 3 j^ (_ y jfc 4 j1». 

SjLUj .Oil -L3e 1 mil jl « Lij )) (_£jj>. I 4_pljj 3jL_a 3l_jill ^jL>- _i, i all ( Jr 3 

4 j ->■ 1 , .1 ti ji 4 _ijj-L!I 4 _pljjJI 3 jUI ijjt Ancient DNA 4 ^ < > 3 11 ji 2 ^j 3 ->.11 4_pljjJI 

0U9 jl_*JI j J * " a" ^ . 4 jj1_lj jl 4_ul jl 4 jj_ Oi a I oLij-aj>iJI (j^a ^ 1 

(_,JLl dj-AaJI aLaJI (Jjv| (j-a i_d_!jj i(_ r Jjjj>. (jj/L<_ul (_ 7 1c. 4_LjejjL!L!l o|ju>-^?l jl 4jjj,lVtll 
4-uljjJI SjUI JL^=-° (_?£ J-“-> OatJ Jjl (jl j^jJLi (_yl£. SLxaell (_yj>. jJ^-uJ I 

^A^ j»lc. l _yjs (jl^ 4jj-aj»J! 

c/Vaxvia) Vo^ 

: c/VWo \ 

3JjJl£. 4 a'~i ->J.I 3Li->JI (_jj>-ljj (_ r 3 4_uljjJI 4_i_oJLL^JI pi a j jfaa (jl 

(Jj j 1 n (_y.lc. ' ^ <^ « ' JJ3-I jA-Ij I Aj is~,~±. jj^La-i 4^.^ i~~i aj 

4-jl_ljJIj (^Ij-ljsJI ^Lli^lj 4_£.ljj_Ilj aljjJlj 2 -»- <^»tl oVLae_a ( jr Liju ( jr ^_3 I "i? (JI_!lU 

. Lkj-Oj 4-a.l li-o.ll j 

(_gj2-mtl (_ylc- (_^ajj&jHuJI (^^ta (_y5 ^j^Lsj (_jj| 4_ulj_^JI 4^04]! oLuaj (_y3 j^filll (_£j| . 

.4^ilj3]| j-Oj 4-ulj^JI (_palj-a^?l jj^a j_uSLII (jc. i 2AXtl 2^-jj.uj 2Sj (_ylc. JlC.L-u La_a ^ 
4 jj.Ai.l 1I 3ljL*_aj (- a j a ■jr j 1 ollpJlj (JL?=-a ^ 4jjIjjJI 4 _i_uJU 4II ^Ijiie-Ij-ul . 

.4^U! (jUajjjiJI ^l^jl (j^aJtJ (JlLa 4j-uaajj-uJ. I 4_ulj_jJI (_p3lj-a^?l (jja 

(_jjaj_ie_AdJ I ( jr B L^a I JLseJLi Luljj 4 j jiJ-I^-U O LLu^j—l! I j (JLi^j_aVlj oLajjj'iM ^l-2j| - 

(_r^ (_>-^ a % j_a — 4_jj|jjJI j. _i Cj 4_plj_jJI (_palj-aVl (j_a jya ^jl_*Jlj 4 j1AjJIj 

. c a_ill£[j 
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Laa jLaj^U LgaLbag I (jiajo (Jaj I i u~n 4-jj. Axl I CjLLlsJI gAii Jaaso diLlj-p* ^Lnj| . 

. J-lfgjJI (_y3 »L>>g VI Jaj 4K-Aia (_J>- (_ylg JigLaJ 

j (_ylg al— Aa_aJI (_yj lj.,,_i "i f? j_gl ujj jJ9 Laa CiIjI ilil jaa-fc j ^LLiI . 

ja gjL^ilVI (jajj_a3 JuJa ja-tLa (_ylg t_gjI L >J.I jj-U Jaa (JLaLVI (_ 7 a!l (j^olj-aVI 

.Jl^auVI jl lj_Jj£JI Jixaa ^ L"l t ^ jJr.~uj.il i _ =r ItJ I (jjiiaLLajJI jl «i_J» 
(Jj_taa_>JI j£a-S V (_yj-5l 4_a-$il CjI_Ljj_Jj_lII l jAi J ^Lj| (_yfl 4_pljjJI 4 . ... t i g tl Qajjr Uu ul . 
ja CjLLujjjJI aJUfc jg 4-1 jj, t n-ll Cj1_Ll>JI J[jg (jjJjL jg LLLj t4 -utajJaJl Lfcj-lLaaa ja lg_ilg 
tilli aUlLal jaj i L^JLo 3j_u£ CjLxa^ ^LuV 4jja>- Cj V-g 1 a a.^ Lj aj S u Jl j>l Jlsf~h ul (<u 4 jjxxij L}L>. 
»l <>i j jtl j»jJI L3L». a j ^Vl-g (_y^ j>J-jr~i,<t~) ( _ r lll j»jJI LVL>J j_a-Lll oUaufgJLa } ^Ljj| 

^VLg jl (_yg.Lt AVI jl (_gjLa-j iSUI ^Vl—*U jl jjaVI (_p3j^aJ 4jLta>VI 

■ ^ aL«tl ^Litlll (Jaj diLiJLa-g (_yic 3 JgL na.ll jl L-aaiVI (_paljal 

‘ j ' (_yjJI 4j< "JJ_; ^11 (jbljaVI ^3bg (_y^ 4a I jjr~i t u V jjj_g3jJijVI ja 4 a I" 4- a ^JjjI ^tal . 

. ^yiLjiJ I ^juSJI i 1 I 4 JVI uii L_u jjas JLa jLajVI 

.(JLaLVI JLlC. 4al_aJI ji^i 4 ^Vlg ( _ 7 -3 ^JLa-"mill j_aiJI jjaj-4 ^Lj| . 

j>l J-ir~i < ul (_ig.m (jjj (j-a j£LuJI (_yjb>j_a ^ 3 Ll] (_gj.Ai._i II (jLj_ujjVI jj>aj-ik ^Lj| . 

(jlsj_*j La-a loJ-us L _i cLa 3Lg.La3 (_gj Ai„_itl ^ai n.>JI jl j^L-i i^Ji-!l (_yjlj-g>JI j-jj tu \ VI 
.aLp^3L*JI d.~i_i I c . L j>a JL ' La$ ialjjJU 4 _luiLjij»iJI i_ig.La (jAjllI t,l 

j»jJI (_y5 (JjjHuijjSLl I 4 u xi*i (_yig (_jaju j-Gjj_i (_ylc. pLI aLII j^a ^LjI - 

j| j_a (_ylc (_gjb_5e_i jjbJI j^a ^LjI (_yL. i—ijLstHJI ^gj_3ej ' .j^a-iLbjJI (_paj->a ^JL*_i a" II (j^a 

. j-u^LUl SjLa (_ylc (_gj 2 »j V jbl (ja ^Lil (_yll ^flLbVL jLliaVI (jjjjjjii L^_uSLlI S^Lbia 

aLij| CajjJI ja J- L LII jaj i a J V (_yAll j-uLIL ill ja ^LbV i_ijl ?r "ill jkiJ 4lxa>lj^a . 

. 4-La-mJI (jblj-al ja 4 j1^jU LilJjj 1 _A j_i ^ ->0 

: 0 ^\)/)\ ^\>«n (j9 

4_aj3LJIj 4_ljJl]| (_y£ j\-j-j)j..~ijl.ll 4 JI_lI1U 4 g j. q jJ| CjLjLLJI ja SjjJiav i_sl_Lta>l Jal _i<" 1 ul . 

. ibjljxa- x ^.11 (_yabljVI xaal 1 11 V 

SjljxsJI CjLvjJj 1 — ala, rrll 4ajLaJ,l CjLLjJI ja 3 JjJlj>. i_aLlxa>l ^bil ( _ T ic. i_jjLcILII i^j-^cj . 

,(' rv ) <Laa3LU j^ig 4 _l>-LLU i_3j)jJaJlj 4 jJL*JI 

CjLLijJI ja ^1 jjV 4_uIjjJI i~il a <^itl _j J-i i i j_u_ta (_y3 4_uljjJI 4 > ... t i^tl diLuaj ^ J-jr ~i 1 n" . 
4aJlg 4_p»Lj| Sala$ Cj|j CjLLlIII ja 3 JljJl>. i_aLlxa>l (_ylg (Jjjaaa>JI i_3Jl^j 4_ig|jjJI (JatasLiJilj 

.Sjj^-jJll ^IjjVL 4jjlJLa (Jjlal 4a>-VL-i> aJaj 


aii]D Qjgj . . . oigiill oimillg aiiljgJI aiuiigJI 2oo6jmmjj-jigHU5Zii2d 

(j-o 4il * all -lljJtl Lfc!j_j_x_a SjLjjj 4 _i c . IjjJI (Jxx£5L>JLl x! 4 _ljIjJl!I 4 .a j Stl . 

. 4jj I 4jJLu 3^?I jl CjLLujjjJI 

oLj-U 4-^IiJI (_r^ ^L-aVI 4 1 1 g'l £-L2 jjI (Ja-^elu CjIjLlIJI (j- 4 SJljJl^. <— 3l_ux>l ^LUjJ - 

i—Sj—taaJI <sl_L-a JfLa 4 ', t j 1 2" tl j-Jl-C. ijLx-a Ji-jr..~i../ tiLi OJJk 4_C.ljj 

1 CjVLsJL 4_)juJI oLj-U La- 4 oLxa ( _ 7 IL». jl ‘ L$lj*JL*_a Jlju ( _ y jr x^tlj < _ y g.Lu^xll 

. Hsj fjj.i~u.iUj 4-la. A Li jJLxa 1 S,K"i" 4a>jm 

4-)J_l!! cljLaT 4 aal 2 a ^Ic. 4-lJLc. Sal _2£j SjjJs Olj CjIj1_l1I! !^ya SJlIJlJV L_allx-> I lLs! I <" 1 ill . 
4 ^L^)?Ij 4WU 4jjJLU ^U^J! ^laieS_uil (j-a JMa)?! Jui J^Lxai Ua iOLillj 

,('" A ) SLaLxuJI ^pi5Ljt>Jl Cj I Juxa-l jjj L jJ V (J-LtaslaJll (j- 4 ji I ^Luj 

(jr A-uj J (_ 7 Sil 4_5 _j_jJI 4_2jJ_x 3 4jj_iiia>JI Cilj-xjJLI (j- 4 JJI ^Llil SjLlJLC. <_jjL>iJ (_^j_5c3 . 

4JjLjt_aj 4 j f IjJ. 1 1 Cj 1_3>U 4-Laj^a- 4 4_u^£Li_a CjLiiL£ (j- 4 (jyiJIj 4i_j-i->JI dll Jl-j-lLLi 

(_|a_ 3 ej La- 4 4-jjl— a_i£LI Cj I Ji_L-i_aJJ 4 t >1 4 1-La ^ lxVI 1 4 SjLj o^J- L^-jut £ 

. L^a I jJkIllm I (jylc. (jjJj-flJ 

: <XX)\<^\ 09/>)\ 'h& (j9 

(_ r 3 4-JLc. SaLSSLi j_LaIu i _ y ILl 1 4_uiuLUj t _ y c.jJI CjLjI _ j ; p- (j-a 5 JljJls- CliV^Lau liaL-ou ul . 

. L Y ) Laj^I>-j l^l I 4-ic. j^a-i ail! j£j ^-Lij! 

. Lkj_uij 4_u-ujj_uiJ! (_pslj-a^LI 4-ajLS>3 Cj lj 1 I (j- 4 diV^La-u Jal 1 i“ , u\ . 

4_x5IjJl]|j 4_Ullj)j_!l 1 £~ r Ijj J^)^ 4 - 1 t-dl 4-t U VI (j^ 4 Sj-ljuv t u 1-L1 1 .l.Ij-i-u I . 

CjLjIjSKU 4j_j_pdl 4_ajLSi,l L^_a! jicIL-u! ^ylll dJLa-<-uVl (j-a ( jj! 4^Ll^^?Ij 

- S j 1 < >< 1 1 4_uU! CjLSLtlll j < .il i'~uC- V'j ^pal^a^L! 4JSLU1 4_uU! 

4jjI_j-lj»J! Sjjiiil 4 jIS_jJ 4j^li^a.~i.4l 4dj^Ia-ij &J-i^ tllLs-Ldillj JLxaj-aV! - 

. d i t, I ( _patj_a^?| j ' 4_llxa>^?l (j- 4 

( _ r SS 4-jjl. tsi~t 4l 4_S_jjJia-i 4_cx!jJlj 4 _jj!j_lj>i]| Sjj— lILi 4_ix>lx>J! j_a-Ll! diljj_aj-jk ^Ljj! . 

2 . j I U 1 1 ,-,Ulr,^yi ; 

4xi_lII (jxa-iiitS ^y.lc SjjlS Ldiljj 4_xu jLL^-a 4 2^a \ CjLIjL^ ^Llj| ^Ic 4_uljjJI 4 . ... t i ^ tl Jl£.Ljj 3 
(j-aj Jlxxo^I (^Lij (Jjl (jr^- (_)^‘j»~ 42,^4 J CjLIjI^ lIILLA M^-a-3 d Y '^ 4 a l~i ->J. I d)l!i_^m (j- 4 

LlxaLLitJ 4ijliij ijJ^jJLlII al_2j ^ylc. 4-ta^Lse-all ijaJvLLU 4x2JS (JJljxuS ^a3 

(J-lLso l ' LjuIjj i4_uLU aLp>.yij tiJLa. > (.7-^^ ol— xall 4j_^m 4JLt 2,~ill (j- 4 
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4l 4_a-i-9 dilj 4_*_alj j|j_a diLUit-aj 4-)^ Ai jtl diLiL>J,l 

• ijLa-iMJ 4_Lol cLajjJaj 4jjl_o_iSL!l dll J_uJll t_ xum I jj £ya tl L^_2SLa_i 

A , ... 1 tl jJjL-uJJ l <.l]1_i_li I ^al J_jr~ i lib . gLaJLiJ! frl t-»" . ..I 1 ^ A CjljUo^t <s\~* * Lai 

y\\ L^JLajj 4 _ij>» diLijl^ yS yA 4_i^LjJU dilii.nJI j - 4_pljjJI 

^■LWi, i ul .^j—uLLi (yujj^ aLpljjJI Lg3l J. a i~i 4_a-J*-j-Iu 2, a 1 Lj— p $L J L djL5L£ 

^Iuj |jL>- Qj~lJlju3 ^-il isa.A yl I L^JL^j>oj 4_ulj_jJI 4 _uJLl^JLi Lj—lHSLII 4-3t_ajy » Lg.ljt.1 1 

diLeHLaj J1 I^nlj dlL>-lJi]j 4 jjjIj 4j^-l». <~il si .>> diLjLgj^j diLgjj-ilj diL^a^jfcj diLLuj^-i 

jl^_J! i il^Ii yA (j-iL*-tl ijJjj^JLiJI dil_Alie_a ^Ic. yu. iiLLlLuM-J-I! jj — ojj i4_Lj|jd 

. 4J9LL ^JJ SjduLga ^ >i ^ 1 1 ajjJs i^LslL ^J! CjLLoIII (JLsoj ij^t-iil aLa ya L^jlojsoj 

gjLUl ^ ^ I J-ir"i t uV I4 J JjJljj* V Lgajd icdJjb i4_plj_jJI 4-i.uJiigJ! C-lx Sl £ JLdj 

jLa-3 (jioJt-i jj ^Jq dil j'n » i>i"ill (JjIjIj diL_LLul_giiJI dij. ^ Li jL9j .(^Lp^l yC. 

. di^Le-a Sjd. 4_uljjJI 4-m jJL^JJ Sj^LlII dl 3j itaxll 

,^a ^ ^AY j*Lc. Lilo* 0 J ?^- ,a ^Lo (Jjl JjglieJ LaJ-ic. ^Ayu . 1 dljL>- i4^l l ) j JI (JLc_a ^ 3a 

dlL yuAj d)L_ajj._i all l^LojLLaj SjLp L^>- dlLLlII ya dllj_iii£. dJj-C. di^JI tiili juLaj 

ISj^alj Ljjijl y9 LlIljv aLbt^Jll djl3l_jl!l ^ylc. <_jjLj 5 e_IL]| diLLa (_p3>U 

3^£LXI i~il .L~tl dij_o3l jlLs diL»Jmi 4^153 JLt-a yjs Lalj . LJtjl^-ulj jjLLJIj clJLo-LJI 

. ^Li t 1 ^ iK g i aLajSj diLuLS' ^Lil (Recombinant DNA j 4_ulj^JI SjLII jL>ol s^Lc.^ 

dillLLo 1 ^oJtll {jyayJbj ^j-U^-xtiiVI (JLa diljj-a^A dxjeTuI 4-ulaJI » " < L />> -»-~ , „t,l JLt-a 

i((jLL^. 1 till jLia-a) L^L>JI 4 u.aj i^jJI 4 xj-m. a -il_j-aj i^jJI 

(Jojui u (_yL-) diLLt aLUj L^uSLJIj diL^i^-mJI yc. 4ldlill (_p3b_a^U SjLixa JL^i-alj 
JlJVJJ cAj .(L^LIJj LljjijL^IjJIj ((yjjj)) yuJJ-LS y£L ^dlllll ^LjJI ^JljSUI 

(_)2jj 1 — i-liLVI yjs ‘ .j ->-~j al j JL^olj Ar.lt (JjL^j (J«3tl i 

dcaj^jr.,"!,,! ul J_ilj •dr'i-II jb J 3j J— <Lil SjLp J) g ill dlLjj_aj_& e. lt-> r L 4_J^lll dlljl_j_^>JI 

j_(a_m t i’ll jJI (J-a-^-J L^y^- jLiJ! JLa lyyys- 4JjL*Jll dilj|_j_Lj»iJI 

t jj_ Q _LaJ| dig. 1 u yA _J-a-i-II dlLj_aj-ili dll_Ly>- dJj_£. ^‘Cg xjx!I ^Lj^l (Jl_3E_a (_y5j .( jr -lLgaj'i?l (_p3^_aU 
^ £j JlLs -4r 1 i <^tl (JLtg y . 3 La| 4jjLejJt dllgi-u^l ^IjjI yA JJlC. dtlilj 1 La^ H 

i4^>JLx_a 4 4 ,s\ r a dllu g tzaj i4_^jljj jojlL dll 1 1 if\A ^Ljlj i 4j J.K. t u dlLtHia ^yJI 1 Aiilt 

ijA tdilJLx-al~i,_iallj i4jjill jljJlIj 4_u|jLiII jljilj 4_La_aVl (jlsLgji-Vl ^ys^Lh r."i t Jj 

diLscIllaj 4 _c.1_u-: 5 diLajj-ilj ij_a-idiJI yA 4g>lol 1 til 1-a^ . 4flAjJI 

. yA JLJliJI 
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owW \ ^ ) 

:u\^\u / >{\) 

L^lJLv ijja Lut-uJa (J^aeluj j^aelu CjLjLJLj i IuSLj 

4 _i_c. 1 t is~> c Oae u j__>- 1 (Jj 1 4 uaj aj! 4_1L>J! 4_)jl *JI 

LftSLa Ifjj Jia. jj ^p\-uj itiJjo. j<LL*£ CjLi.p»JI oLujJU^ 3JuJj>. <Luaj^a CjLjL£ JaLj.ru 

3LaJI j-uajdl Luaj| <Lal JadLuil (jLuJMJ Sjuall CjVLaJJ ( j^a JljJulJI 4_a! Jaeluj (^SLol 

CjLl>JI aJ Lib ^aj ^2 i^^jIal^pa^L] 4. i. JjJll>iJ (_£j_3eJ C^-La» «_i£jSJI IjLjb , ,. ^JLc. 

i L^al it iaJ (jj# 4-aijLiJI JLa-MJ <_paj-<jJI 1J-A Cjjjj Cij’Vi Lj— l T lL-l U (^jZLaJ.I 

( (jUa,~ t±*-p- i(4_uaL>- Cj*2 4j^_ljSL di^LaLa- Ljj_l1SLJI oJJk 4_Ll*j (_£jpo LLIj Jl*jj 
i Lgj i * 1~ 2" t 4_p>J! CjLoLSJ! jaLuia- 1 4_ua^_«J! l^SLLp. j^JlSj jaiSJijJ Lj—liSLJ I ^peJij La ^allac^a 
(_ ;r >JI jjJLSJI (jr ib Ja 2, 4 Lj--u2!SLjJI Cttu _i tj . 4,l.g ^ Li £-a a >J. Jaj dij_a Cjlj^a-I ( _ 7 JL*j ljukj 
1 1 4-piJJ L^.C.1 I (■ fll~! 2r aj Cj Ij. Ja ->J I (_ijL*2j! C J a i^i JL <L3 i(_ijL*2J! oJJt, (JlLa ^ Jua- "i i tijl 

^ylc 3jjL9^ SjJlXjO 4 dll n~v 4^l4aL Luljj (JJulS cLt-p. -^g2tl < i^ja- Igjm LLiLjLlLJIj 

Lfe I J "i a- a ^ a. i >i lj ^a_3 CiLiLu ^Lij| £>£Laj La^ . (_i_jja>JI LiilUl ja-gJjLj (JL>- j-Ju_jJI 4jl_ua! 
(Jj_3 £_oJiU jc^LIaJI (j-° 4_uij_<Ii 4_ajL2^a ^ S,L CjjL^ i _ =T _HJ I CliL^VI jUi^Lj (JjulL! ^^^JLjpJI 

iS^JLla 4aLa £jja j l-»4. 1 ^ „ 3 Jl>.|j ^a_3 4_La. jl Lj— liSLi (j! fjj 2tl 4 j^s^L>.j i4JLiJl*j 

. 3j 4^ (J i°ii 2"< i ii La J 1 2" , 1 1 ij 

— CjIjJLuJI 41jLa dilj^a Chj^As (jjJI — 4 _l3|jjJI 4 XJJLL 4 J! jjJ ^2 (J^L»."u u\ 

y>J-jr.~ i.j>i~ 2 jjL»~ a 4 — | lv jJ ^-U 4_a-.L u| ^LLLi tilUj .j—uaJI 4 j>-jI (J j..~i . j ti~ L»$ j i^itl 4^>._jl 

(2>£LoJI (j^-3 jj- ua,ll ,j}L>Jl jl 4JLuua 4_t3j_c. CjLc.Lap* JLua 4 j>-_jjj dil-Lp^J! I ^j,4 

(j-o Is-jp- («p-L^j t _ 7 S J L-Lps-tJ I (jJoJt-i 4^LuaLj 1 4^3.^^^] I 4atLui^?l tillj ^j^Iaj LjjJaj 

4_l3j^. 4_C.Lo^>- j^-gj (_pil CjLLu>JI 4£._j^_at>a JaJ au (j^ 0 aLoJL*JI I JLfl njLu»j'i?l ixp 

jjj (JjLu/J ^jc-JI Lo^o J-jLIa Cj|j 4^tluil ^Llul (j^a ^j_ua_L3 

. 4_Jc. Oj. lag . .. tlj lLUJ 

^Ic. 4_i^ (J^aL*jJI (_lj)j_aJt (j^ 0 £_$-> ^Ic. jj^ajL^a Lol ^xam La 

4_a JL 2~i J I (JjjJI (j±J JljJl_uJI ^Ij-uaJ! I jubj .«CjLlu>JI <_jjua.» -J L-kj^u La J-&J idiLLpJ! 

j. la 1 1 1 ^ ^ « ' i la 2 a L^aJ 1 ua a j a 2 •»■ ~ t 4 2 jL ^ m -v ^ I ciJM^La V 

(Ja-L (J^jlII (j-* < 2~ t 4 g. t u La. 4 2 A j ^JjjJI ^oHaJLl ^_ 7 -C. JLlu.u.t Lo^c i n 4_3eJLua>a 
Cjjae_J! JLar ~ i n" (jlj iOj-uzl* 'tfj ^jLuiJ^M Jl ^ a~) ^JLu (_jJ! (Jj_ua_ji] 4_uljjJI 4_uiJ_L^J! Cj j-=tj 
^^Lc. 4 - 4 j x jl < .. t, I Cj^Lj (j- 0 4jj_Jii_JI 1 ae ~ t 3|jL$ 4 _lLi_>JI 
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j—jaJjl! 3lj| (jj (j! ^ i2_* jL>J| jlj 9^?l alj_*JI 

.(tTjtrjt^*) 6Lja ^| 

: cxm>^\ om/i] \ g axi\^4»V\ \c^ 

l£UjxJ — jtJjLjJI ^ js 3j_a ~ (jLidujV I jjl <Lulj^JI 2 . ... l i ^ 1 1 dij-LXJ Ji-2J 

cjLjLjj ojL^I * I ^jljjJI (jjj_>Jll j V 2i j < uj J ! 

IjjJ I j I 2_jjj»iJ I jaJila ^? ! (j I I ‘. 4 j 1-3* j_als (_yx2sj.J LaJ 4 3 j~°) J O Lij yk I Cj Lj I yk I 
aLc. jla_a ~ j . ~ t i~il jl a « tl SjjLa (jyi-C. j -> jj (j I ^j£LaJ 2 2 1 " -> ■ t I 3 L_i_j>J I j j ' t 4._p I jjJ I 
l g 2 J Us j j-j-j—ij i_9Ji_gj CjLLijsJI (_>2ajL_i ^a CiLuLlJ CjI J—=t " < 2_uljjJI 2 jsJj._3eJJ 
O l_3 t CjLLljs* 2Jljl jl 2 j j-C.j-.aj SJljJl^v aLpljj O l_2 I dilJLo- 2.3 L_j_ 2=> | jl jJ j_lj J 1 

(2>jL£L1J 2j3|jjJI cjljL£la^M (Jjj—u ^J! 2 'I ^ < tl ^a i_£jjj xiAJi . 2jj_c.j._a j ^ 2 4_pljj 
j Sla V! j i_i_^ I j.JjJ I (_yLc L_J^ ljl.a-2-c.l J._a2_*j 2_pl jjJI 2_jiJlL 4I j I ^ "j l i a (j- 0 i(_y»iJ! 

ijc. L3 j*_i a L>-j I i_j jjsj IjJ . 2^-LjlaJ ! 4_uljjJI j j l L 2 jjj^jJ. 1 2_i-i_Lj>J ! 

1 ^ i ^ i a \ 4._JL^C. ^ l 1 ^ i \ f $. \ 1 !**</.. ^ | ^ l ^ ♦ 1 ^ \ 1 1 ^ 1 t « L*> a . i i a \ I 4 ^ 1 1 cHjL_IjLSLII 

JjUj 2_lI-lj>- 2_xJL.jj.j_a! j_a^?l I juk ( _y-> x ill il ) «CjLJLj>iJ! 2 ju>j^ » jL_2JJ! 

SjljbLtja i ^j-xjLus V ! jjjij V! JjLc. JjLjj 2_j ! O ! jj jJ ! (J^LilLu! 

2 1 Ut I I J.^. ^ £ 2 J_) — j J jJLjO V I (j IfC.XXI,.! I J JJJCJ (j I ( 1.3CJ 4.J | (jyJ^- (JT" 5 " 3^ J^^J I ^_J-jJ I 

3jlj>ijj ^LjjJ (jj 2j_aJjLJ! Cj 1 1 u , < xi jJL lj 2 jjIjJlJI CjL£j.juJI 4._1 yx La (JjL2-a JjL^. ^ic. — 
J j . V I (j LSLu J I a V j A l I a J 2 j Jl j I 3 ~ Jj I j_a ^J^. J— a— i— ^ j] I O L_st j j_L Lj 

O^jkLau ^jJI JjJlJI j^yJI ^Lj^l £ys I -w ( y J a U>v jj-xJ Lja Ij-^l^ 4 _ajIjJl!I Cj L^ j—iiuJ I 

. 2j t J->J I ykliJI Sjlll jajjljjj 

axlxam» c/ImJdjq c/Iq^Iq c/lx)\ ...awWl bo)iu&)\ [\i] 

t # t l < y <M i Z5 t 4-JL-Sl^Jl 4— U^SLII 4 _^_Ls_ 1J* I f - 1 < ^ 1 1 

yxj ==-2l! (j-o JaJJ *JI ‘Lj £-2jj (_pajVl t_4jSLi Ja_j ^_J ^jJI >JI 

(_ r 3 ^jLaajVI I Jlj i«LLjj>j^?l «Lu jL>JI ykl Jl_*jLi jjjLu La^ JliljasJLlj Li]^<La^?lj a_»^! 3^lj 
jJjI 4_xjjJL>iJI L'jjJ I ( jJjL>-L>' (3 -x.ljv g-l t>\ 2tl jLujL fjj 2tl I jub ( y^a ^yiliJI i 2 ill 

jo_l2j ^ a , t< 1 1 j diLxihjJLI (j-o jji£. (_y^.jL>JI »Lx>),2!l LJLk. jjjj I a > j j JLsJLl I jub -i!j>l! 

SjIaLx uVI ( j - x2,'a-~t 4 jj>LL ykl^a 2 jjL3j (j- 0 J l-^La (jiajuJI (J^-lj 

. J. 1 / >> a 1 1 CjLsjI i~ll 3j I laj I^ya l~J,l 
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wj> 0/9 ... <\)iaal\ Vx»^xx> • 

4j_uJI (_£l -4j it-» j_ i£. 4 _lLli JljvI (J li CjlLptU i _ y A_ilajJI ql 4-qulj.l j-4> 

1 4j^titl ((_yj|jjJI ^LiaJI) j»j-LpJLl JjltL) La 4_q_uljJ (_yJI J^- 9 ^ 4 <>» 3 tl 

. 4-ut-ulaJI oLlLuJ! 4jjL>JI CjL-uljjJI ^jLLIj tillj ^jllu 3LkLiJa_4j i 4-p l, qi , a 1 1 aULuJI 

^ I 4..J u J.2 A J}U- (j^a l^jjSLa-i J_a aLaJL*JI (jl Llsb-lIojI (jl ^ij..u 4 < t-» tl i ti t 1 CqseJia 

^Llil (j_a 1 4 a i ^IjjJI Lg_gaLLaJ flJUJp. Cjl_Lp. (JLiol (j-° <— sV3LjJLll (jAjljJ >J|)) 4_uljjJI 

ql_al*JI LiUj £_a4 Jq3j .SJljJlC. 4JlLa| Lilljll lijli.C. Ij L^-lajl (j^. 4_L!LuIaJ! LgJlJLs* (jr h j^xju j|_^a 
- 4 < t-» 1 1 jjlc. i Ajj. L t 1 Jli 4 x 123 j»L*Hal 

(_£_j2L>J,I jx_*j (J-A : jJlLo 4L i u ^?l (j-° JjJulU CjLLvI Jj ~>J 1 (jyS gl a'«tl 

>J JJ 4 i \ Lq^lflJ I 4 t i t T 1 ^ a ^ < i ,i ^J A ^ 4 i i ^ I 4 it it 1 ^ ^ a 1 r~ : 4 i \ 1 ( n 1 1 d i i<t 1 ^ ^ a a t i n a \ 

cjLLu olLuJI jJs^u-u (Jjk jcaLLaJ! (Ji.1.5 (Sj-aLLtl cjLLl>JI) 4^j_^im 01112)^^3,1 

(j-a ( _ 7 JLl^JI j-_l_i_»2 1 1I ^j^>- ja-SLso CjI Jq»-I LilSLa-il ^4_x>iJI CjLIjLSLJI Ja-3 >J SJjJljj- 

S3j_iJl>. djM <>>a oLlIjjv J>U- 

t4-ul^iall ‘LluJI Lj^LiJI (j-* 3 JjJi-jlII 4j>-jjiaJLI 4.1 a< <.iVI tiilij {jC. 4jL>-^I j-iajUlj 

^ljj.~i I 4 jig*- aLSl i _ y LpJI i-d 3 -L.uJI 4ajjIjJj ' ' **■' 4j31SUI_j 4 u ullXl t— a 

1_L >J I j_UJLij| 4^Jvj3 / 2 a { 3~| a . ..3 'I ^a jl ■*! < iVI 4L>-J-a 

3j^>->U 4_Liaj>i]! (Jj^ielLi ^.g. i >i~ 4_Jlc. CjLl!L 2 j ^1 JLa-.~i i uLi 4-0 ^ CjL>._jj3 

Cj^l_ji3e_H]| J-jr..~i..A nL> i4JajL_a CjLaiil— Jli ^.Ic. 1 Ajl ^t->l (j^-gj 4 _ljLj^^S diLijjj \ 4_ulj^JI 

(Jg^J! ^jJ! >~lII gL.f-ifl.tl ->itl <-d ^Lx.tl jjJl>ij flj-ALLii! ciiL^jgii 4 _lLo>.jj^$JI 

£jL>. flLp- (Jjk (Jl j.i >itl (j£. 4 jL>-I «gl <fi fltl L-ojJLljv)) lit u j<u i4^ljjl (j£. 

Sj.j)LLa S^La^ ajq>- i^l (_^aflea l _ y js (Jg^?l jL«~ «qLiifljl Lqa _i>. » (jl S(_paj^?l 

.4_u^£JI flLpJI 4fljfl->. (^1 (Jjjp^LJ (jjSLJI JS, jflLla (Ijp- 

<Uos>)\ Wjxpr- t>\auiw diojo • 

- 1 ■>> A 1 1 ^2 iLtjljjJI 4 mi LI4JL1 dL> J i- L o iUjJl - 
4_Lp_a CjLtc._jj ^Lulj (_pilj_a^?l ^^-*J (Jl t fltl qljjJI j_La_jj (j£. Ijp-l^. (jLquJ^I (Jlj La 

4-£.LlU j-auC. ql jJ 3 si <>>1,1 CjL^LflLII j (Jl .^1 aStl (JlLa ^LJI aLfljJlj 4 jlr I 3tl ' j_j_g-33 4 jj 4^/1 (j^a 

■ 4^1cLfljl 4_fljLflJI 4 j^l>JI t~il si <>>1,1 (_jAjuj ^JaSLII t il^~tVlj (_ j a au^LI, I 

(jlSLal C^e-Lj (_ 7 jJI 4 _u1jjJ1j 4_uljjJI (J-aL*JJ (jjs Lji^. (_gj.flX j tijJ qLua. all Ll!_j£La (J_aq>- JlIj 
^jL>- g 1 xia 3tl (_^a (j^-tj i4_l31jjJ1 4 /.i.li^tl (_tjJLqul ^1 . t ae ~ ■ "1 ' flj-ijqqs- 4 jjJ( jLSLjI 

,4_jjiL>JI jaljjulj j»LlII ^_4fl«~itl (_aj)j_laj IjUflUuj-a (_p3jjU (_^_jj>JI i_aM_*J! 
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ali^totl CjULtaJI - 

»L>>, nil 4 _lL>JI (Ji-lj 3-ija*j-U 4_uljjJI 3-iUI ^Lul oM LJL>- u 

i— iL j. .1 u\ (jl t4^a-j hr j All I j-ui>Lla_a -}l_*j| (j-£jJ (j-aj ^LLSLaL (jjSLJ 

4JLaL>JI alj_a-^?l i((CjIj-j uaj)'j~tl)) (j-^» al " ^J! £u>-j_i 4 ->- j V j i"i II (jlolj— aLi (jl < m 

*■■ ' a" j_a J^Llil ^_yJ! / .i 3 'VI j| j£L_i (J-ta-i (_ 7 HJI Cj L a j.u.a i j-ajj£Ll I 4_il_4_! ( Jr 3 dill j>JI 

(jjj_ii 3jl.il (j£. j j-.. Jl I j <*'lj 3 ".It 4JLaL>JI 4 _uIjjJI Ljj-lLa (j-a Jj-ja-l J_a_3 i_dJji_£ i(jmJI 
j>L<,tia,.)VI ( _ 7 lc. SjJloJI L 4 x a J. 2, a~ 4-Lljl-o .IjJia. ^J! (Jia- JjLua-llI I j-A j. a"i i .ujj .4 _lL>JI 

cjlj-majLpJI (juaaLZi i_aL2jl (jjJjLaej (jVI » 1 a'*!! (jlJ I jJ (jiaaL>JI <j-a 

j*L iu3.lVI (_,!£. LM-JJI 5jJl 3 j._io -JO 4-ul x>»,otl CjLuJJI Jlie-li-ul jjjjJa (j£. L 4 KG «.LLaj|j 

. Ljuj-ia. Jijjiaoj 

4JLaL£ 4 jjJ<j - ' j| 4 ->i uiM ^Qjl - 
IJljjli (_ 7 a-jl_>JI J jug 3tl j^J3 4jjL>. £jlj-a J in <1 (_^3 4 . 1/^1 «" , ,.t,l (jialj-a^n ^jLc. (j_a£L 

CiUa-aJI ( Jr 3 4JLaU J aLq_il (jlSLa^L (jl Jl.«.. i.~i.i Jl (j-a (jutJj i(_p=>j^M 4_ujL>. (jc. 

4Jajj_Laj j-a-i3 L}L>JI oJUfc (jl 4_t^>L>- i«.Lja£.^?l 4£.ljj diLt 1 4.C. ( jr 5 L^Jla»~n ul (J^-l (j-« 4-uLiaAll 

j»|jULll aJU Lj^L>J| (jl tiili Liiuj |4KI>. jjail Lfcj^aJ aLflJj-Li ^Jl I 

-.I^^l-kll aLul JiiUil jl Jlj>- j| ^y-iX jJ L 4 jalajja LaJU£. (jlajjLij V (jjj-II 

4jjJI (j-a 4_ut-L-il3 4-ja- mil ^Ljj| ^3 4-2jj_LaJ! uJUb C-cx^>u A£j LkJiJjjJlI (_£_^L>JI 

■ 4 ^ j A t tl dljL^a^Mj i Ajj. 

6M> ()3 ... Vx»^XX> • 

i«g.l tl Luj_j_Lp»» (j-a SjLaHuiVI 4 -lA.^ aLa-!L*-!l £ya 4 _£._j^j 5 t-a 4 _l3 (_£Jl!I O^jJI 

4_p- 4-a-.mll ^LUI i_3Ji_4j iU^ 4-^-mj^U (Cloning) ^LuiJlLui^M CjLiJLa^. 

4..i ii J l 2 A 4_i_uljJ^ i JuSDIj ^LjiLUl 4-a-..ixilL^ ^a.m.->Jl (Ji-lj 4_a-4« aj_j_La. i 3MU>j 
4,a_i 4 Jill CjLjjl£JI uJuk (J-aL*j 4_c aj£ 1 4_ul x^->all 4jmJI 4a_i4 jJl CjLIjISLII _il 4-uljjJI 
4-£.j^_3c-a CjIJlJ jL^i) i4_ixi3j^?l CjliijiU (j-° (jsa iseoil Lilli (j_c ^jlSLal i4_u_jSJI Cjlii_jm j_a 

ja^LLail ^_aj-j-a j-£^- J Cjj Jl>- (JLalia-l (j-a <— SjaJI j - jjlj » la-1* 11 (j-a (Jjjs-I 

.(jlaj^fl ^e-La ■ " (_ylc. SLtaJLi juoiLlU jlj-Lis'i?Li L 4 J ^ 4 m ' Ji^ La-i laLtiaAl! 4-mJi I 4 J.I CjLIjISII 

(jlt*i~ i—ijLao I ^A^ jalc. «i 'fj 3C ... 1 \n ^SLjj^a^?l »1 i_il _jSli ,>> Atl ^-alaj-J-II -A^i~i , ' 3 a 

La-u-uVj i4j^-i_>JI 4-ajLaU (JLx-a l _yS SjmalUl 4 jj_l>JI i~i! A <^>l j|l Cj(j Cjlj^aj^JI ' ^lluLi 
(j-a JjJl*JI ^Ibl Jl9j ialj_a 4 >JI CjIj£U 4-LaALa CjLj^aj-ib C-ujc- T liI La^ i4JLLij-mil Cj L- ujj._co.il 
. I ^AAj ) ^A 0 j»Lc. 4JLJI I^i>la-jj| CjLj-aj-^II 


aii]D Qjgj . . . oigiill oimillg aiiljgJI aiuiigJI sooojmmjj-ji^fssZiismii 

CjLl-uu i uLi 4_al ■■■>>. all 4_c.ljjJI tiJLtu (_£l aLal*-!! V La-£ 

alj-iJI ^Ic. I £~j . ' aj 4 — lLq-jlJI 4_al.ll ljr Ai 4 1'C lIlI, I i4_ij|j^ll 4 . l i^tl 

Cj^?La-IL>.lj l 1 *j ihy 4-jj.-iu._L 11 4 jJlJl 1!I ^ ic. »l -ua-gJI l _ r £ (JjjIiJI aL2_jJI lSJjJuC. 

J>M! 3-^Lk^. -a .ll^aJ aLt3a_3JI .lljj ^-L-*_LaJ Sjju^jusj l L.^.l., uli_i ^aUaJull jaj_L_ujJl£UI 

.4-U_j£UI ol^bu^M (j-° ^^"ijLgu>J ^aisLalaJlj 

: oo^ix^l 0X31)9^1 oxwxxiaAi oxjoJj^\ OVaxx}coLi\ 

4_plj_jJI 4 / .., i <£ tl ^| jL-jr,~L,< u 1 ^-LaLie-a ^j-a Sjj_5e_a CjI^-^sVI 4_l^ ' ^ ^jJI oijJI ^ 

jlj_u-u^?l Litijfc 4-ajjC.jJLI 4 _l9j_*JI 4_Llj_>i]| 4 1 1 1 all (Jj-o 4^llL3 4_xJL-ul 4 jj£Luj-*JI 

^ 4 4-jj-uIii-±l 1 1 ^ ^ t i ^ 4— Lai-L-u ‘ " ' La 1 t jtu . u 1 1 ^ 1 t " j j /j 1 a i ^a t <_) j • .~.l 1 4__u>. jJ j < * 1 |^ 4__lI_l>i1 1 

JUU! L^ajx^-L u—iLaj^I 4jjLtaj <La-jju>JI jlM aL>JL*_a JLsta 
(JliLc.jjij_-a jal J-itlLu-ul (jLSLal ^blLa ijjLhU i4_pljjJI 4 . .., t II (jGus-Lj J| jUiul 4_itlu I jJ 

^LajI jajjsc-ifc JU- 4_aL*J! CjLLaLuiilj (jKitill 4_Jb jl jjVI Jj^Gl Luljj 4-Ij_*_a 

• jaLiJ^n L 3 i~,K t jl 

au\)9l\ a»Stt&]\ CaXIImsV 0WX> cAaX)j&) • 

CjLLl->JI CjI j CjLijLSLII ^al J-ir "i i li! (Ja Lu~it 4_uIj_jJ! 4-l-uJLl 4J! ^_ u lijUJ jjl (JLst-a lIILLA 

(j-a j-iJljGL11 l—SJl^j Oj. ~j- A~t,l .iljJU (JlLa 4_ujJU j-lC. j 4- 1 1 4_Ljj_*JI l ^ t 4Jj_*J.I 

.I'^SjLuLa -l!_^-a ^J! L^LjjjsojI L^ia Q^l-jr~illj 

tjjmi (J,_L_u li ^ U ^ . 3j-a- a~Ui I jlj-Uj (JjllaJI (j- 0 

JjLl^II i \£- ‘ 4 lILSl. ' 1 4JL>o — \ 

4JI£jJ j_jLlll «Cn llJjjjjj Lil_L a j i liLj (JLjj _l l1iU» CjUcjI (J^_*_a jjGjvLiJI (j-o <3d>^ 

3j__Li_t<3 l~i! L<a\l \ <>jLj_jjj (j-S-a-i LLiljj ^j-u J ll^-U (Jjtlll (j-a ^LLi! — 4_^Ljj_a^M 4 al t-» II 

<_J jLja. (^yic. (J-X-Ill 3j Jl5 ^ 1 k ~l L LI a I JL*-j J-Jr a i" jaJ ^ylll L-JijI (JjllSJIj jaLLlVl ^£. L. 3 /u^ 1 1 

i~il t-<a\l 11 l (J-jt-llI |jub Cj\j 4-suLlLa-s ijj a j ^ ■ 4 ~l Ij ^ t-. aLSl zr i ua jl— iJlII 

j2 | (_£l (Jjtt.l li ~Lj 4_tL>JI 4j4_j-£. 3~^ aLSl 

■ 4 j i l-Lj 1 1 j’sj i iK a j-L-i CjL*-iI 3-°^-*-° (_y^ 4jt-j-u uaj cLijJl>. jl^>- J^L>. £ya ‘ ~ < lj •»■ 3" ^ It 

ljOLG - Y 

Jl_l_i ial (_^>-l (j-a 4^a-jJ-3JI 3 j_l>- jJI jJal _^a ^Mj^Ll-liI ij-tiiL>i]| C-il9jJI (_y5 njlSLaJ SjjliiJI (j-a 

jl j j^alM-ir'i i li 1 4 i^ljGj II CjL3Li 1!I Q-a J-ir~iL ul la I jl j-llllIII (JjIS tillj 1 ' j'" 1 3^° 

(JL33 ^jl CjLjLlIII J-l-u^J 4j| Cl 3 Jl2Js . IgK&aij l^i-JuG-i aLUj 2_j>ill tj-a Cjljua- 3 "lU 
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CjLljLSLII (j_a SJlX.1 ,tu,A (jj4 (j_a iTNT (jj^Jj_LaJ| CjljJlj clJliSj (jj^„iti-_il-^jj-JLxL]l (j_a 
« j > 1 1 jLs»» CjIjLlJ (jl CjLx_ 1 ^?I iZxSK^U3jl ■ i 34 -t"il^ t-»3tlj Ijj_ll$LlII (JlLa -4 3 j a, t tl 4jj <>» • tl 

jLJ.i l i TNT (_ylc. ^il*-i Lb° <J j' *" "j TNT 3jLa ^j^.1 , „~ 

TNT SjLa jJLjlj CjIjLlIII (jl (j-u3 JiJaj .3 jLU <5J_& ((J^tiLa-i) (j-4j 4" ^Ic. I i a (_ylc. 

ijj_33 (jl (Jj-9 tllLLA (JLtHj cfli-p*. Cjjl (_y£.JiJ 4 j_^1>. Cj I j— L-J e-ja- (_ r 3 4, 3,l~i ->J.I L^jl_3tILLaj 

£-a UjL^I L$J (J-aL*Iu (_yl!l 4-SjijJal! JiiLa-a Liiljj 

3j. ■»■ 3~ t, I 3 jUU (j ■— " a ' (jl < -*» 4~jl t^\<~ & , ,,11 cjLu LijL>. (jl oL^e-i^M <~-3 U£ 

(Jl a ^ I ' j* I j 3 It ijJj-jJI < iLiiaC.1 UaJLi *L33 j}U CjVjL^e-a-i a I a'* tl 3j j ■ ' ^ (j -0 J' *" (jlj 

CjLjLii (^1 4jjlUII Cilaa^ll (j£. SJjJjjjJLI CjLLl^JI (JjLij cjj^- LSi^ 3 o^- t4_u*i_nj (. ajlVn 

. 3j-p.jJI CjLc. J ijlijo-aj 4 I (^LaLUl (_ r a Lfcj-a-i i ai 

:j»UiiVl v 3 mi’s t Lolj^j jjjkj - V 


i 3/",l^» 4j.lc. I I^3IU»T 4_a^ilU jlaLUl 4jjL>- jjjfcjJI (j^a lLsLlZLuI (j£. CjLjej^H t~.3 

j—jIac-LU J-um-^l (j^lS a I CjLlIJI LjjIjj 4_j»JIjlU tfjjj-i j jj (J jL>- (j-a_J . «j*LiJ^?l 

-llj-U (JjlaLiU (_yl£. ulilj^LLaJI 4pi< u \ ^-i oJUfc 4£.ljj .j_a^>-^?! ij^UI (_y^i 

.(4-a^iUI) SjijJjJtl (^Lslxil ojuk 3j-(kjJI (j_jj 4 Jl3cj j^uLjI 0 Jl»jj ^LijVl c Aju£ 


: ilJj L iaTu-k y I OOLlIII — 

(Jl ^1 (Jjj^JLi 4 _lL*JU «L)jIj» 4 a. i 3~t,l ^LajJI cjL*_iI ^jjLfu^a 4JLSJ ^ j 3~ 

(_y^ Ll^-jJ^uJI (_y5 CjLie_iVI jjjLji^a Jl>.| (Jjj_aJJ i4_^Ljj-a^?l (_yalilj^fl (j£. ^L^jJLi 4 I t, I 

(_y3 «4JjjJI 4jLaL>-» 

4j^_Lislj 4 j-^L>- 4-1 La- ~i i u\ (- j j tii-pcj Luljj 4JjiA^a CjLjLu Jal t Mini Aill 

(_yLl Sj-iLa CjLljjj-a jjjlaj (_yic. ^_jj_iiuJll 3j^ • 3jja- 3" 1 1 jljJJ JLa- To .! <:ljl (jLjjtU 

jlSi ' a 3 i4-ulj_c. 4_p*jJ_j-u t~il^j <>> « ' j| 4->aL-u 4jjLa_x^ j_i^>LLxj L^l£jL>.| (_^jJ L^_ijJ ^ ' 3 -Ll 

(j^La^?l (_yfl (jjjjjJi-a (J^Llu (_ r 3 4c.jjJU ((4jjl > ia-"u uVI» CjIjLiJL!I ^ 1 a-.TI ^IjJll oJLA (JlLa j. jl ~i.l?i 

.jajj5t4JI *JljJ 3j juLa j-iiai-VI L^j^jj (j£. 4_al_*JI 

(_yl£. 3jLj_*_a (_^uLlil (j^? t4, ->J. I jl x Jala uVI 3j_^j^l (j-a Vju CjLjLilll (^1 «._jj=ijl t 

' £~ ' >l~ ^Li!il L^jI La-£ a_j3l£LU (j-Uj 4jjLa-...~tJI j-^ljJ.1 (_y£ 3j_iiILLa 3j £ CjLiLtlll 4 jJj 

3J £ -^-Vl (jj^^ 3 1 jp jj| (j-Lj^_>m (Jj <>> a j| jr 1 a ' £ t, I ell _ j£Ljj j— lTo jjJ i J„^al^JI (_y_La^?l LfcjjJ 

L^jI (Jj i(_jjiLlJI (3i3j (jJ 3juL>JLl 4_Lla^?l CjLjLlIJI jl Ja "nl (jL-S I Ji£Lkj . 4 -Aj i jjJ.1 

Ll^J^u jl Ll(jLa_^ <ill_^La jLj£. L&J! 1— lil 4J^^.1 a) Lkjlj-tiajwl (jl Jl3b 4-Lus-jLa (jj3 a 


aii]D Qjgj . . . oj gul l oiimllg oiiljgJI djuiigJI 
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4_X^!jJL>. (_y3 Lfcj-iluj Luljj CjLiLxlI! OjU fc jauxl £j-UJuJI (j^LaUJ 

3j. LSI j-J I 4_aul jJI jLje—iuVI 4, 1 >1 2.1 JL>o! (Jj-itj (jSLaJ La_£ t 4. x t u I j 

jujJu (J-aLi JuusjJ 4_L£.LiLa_iu5l jLaisI 4us_ajU ^-pj (JSLSu t L^jIAc. Ij 4_uLU Jjiimi t-Jluela 

.(_yj|ji£. ^ ' 4jjjil (_yjLu (_3-i3-I 

i^Lfcj^M ' i ' j ~tl j*Lal CjIuLlLJI 4uLa-.."u a I «.Jaj ijr $ Jjj jt-»~tl ijJJjJ 4 j i ni i a^l 4 K <^11 
CjU '~" ‘'J £Jjl jj ‘s' r (_^3 ' ' J / >> -w I j...ia.3cJ cLuueu 4 j i_i. >J I L^uiaJj-^. JjJljlj 4.i..i,.I.1L.3 

(_^ ^LkjJI (jt JJ-UJ ij^jueaa ju£. j_af J^3 (jljj jl (JjLsj J}<L>. Ojuuiej <j| (jSU i4c.Luj 
L a^-aj .^Ul (_£JlU (_y^ t all (_£jj^JI juJueliJI 4 _uu Q^ill -a-~i T I 

. 2 Jl£. uj!j-Liu 4-i-aj_aJLa (j-I 4 j>-j <yt-a,ll oJufc ^ullu (jLfl 

: wiy\ auW\ buuu&D f AaH ...)$\ <xw6i ^ 

4_i£.ljjJlj 4—uC. Li-ua-1 Ij 4-LiLaJ! CjVL>J,! ( jr Lc. Ijj isiaa jj—tUI « <"i 4 _lL2j |al J_a- "u al Juu jaJ 
4_ul_LiII 4_uljjJ! 4 _ijjJU 4J! di^Lx-a jj-C- (j-a jl JuiJslj 3 jI Ju>- £y£. ,j£Lau <Jj i LikJLj>-j 4 jj£ujj_sl! I j 
4_ L-La_«JI t~il i 2 « tlj J^LHI £ya JuJulII (J->J (< l£> 1 11 1' ~ 2 1 1 »j ^ si 211 j a 1 1 ^ j 1 

.(') oUtjVl (j-a JUJ.I ljuk 

: jJ-d-J 1 — 

4_uLjj_^SJ| 3_jJi]l JlLa 3_^ i4j;LJi-a jj 4_uj_iiaJ! 4_*_<iu^?l £y> jjb 

4_2jj-ii ; i j| jll o juk CjIj j 1.K ^1 L) La-a 4 , rl^ill j| jJLI jl CjljLiJI (j-a CjLm . C. (_yl£. 

^LjlA L^j C-iiL£ ^pil 4SUaJI (jU-inj dilj jJI o j-4 j.2~ii>i~ Lk Juu 4_Li*_a 3 jJ, j_alujjj 4i3Lk 

i n~~ t~il 2 <^>l j a ' (3^-34 ‘ >2~ jj^a tiJJj Juu 3 ' ^ *J J 4 a -tlaju (_^_3 cj D^i>^ D^- 1 JJj— y 

JJu*_a ^LfcAJI (jjLuJj Jus-lj isLsul (_^ujL:euJlj ujl lTlIIj 3_j_3JLi 

- ' 2ja Sa Ij^Lala 4_a I Jur"i t a I ^Jjuse-S^ 4J^>- La ^3 ju31-^l OJ-^ Lh° ^ueTiJLl ^auuJ La-« 

: jtj -jJLJI 4 ^ i » I ^l^j! — 

jl (_Jjj_Li t— u-uia. 4 (JSuu 3jLa J-&J \ 4 jJlux1I 4JL>JI 

(Xenon nrc) oj^yj o-“ 3 ^ ^ ^ * u j La ^ iCjLujuu oj_j^3 » j ^ llu t. x a-.~i i 

L^Jjl i4ujJlu>iJI jij-yJJI 33 4 ~^-ly 4JI JuJLuil ijX>~ a_j_uaJ! ! Juk jal Jlir ~i 1 ul j. a~i < ul 

. JjuajJlj Cjj^IuJI (JlLa 4 jU_j^LII ^>1 Jut’k uLl 

ij^Lij-^SLJI ju^ajJLi OjtjjuJj Laj^Lu 4 jjjjI 4jjL*JI 4JL>J1 jjy^ J fltes ^ <2~tl ^Jl3jJI ^-aj 
j3_l! ( a ^ -C ’ (< 4 — Ajyj ^ ’AJ «^J>y2 ^Liu_j ja-^auuu ^jLc. jij-yl (Jjl 3^_3 

j. 4.1 ^ lLU j juLaj . Lc. j _c 1I1 LfcjjL^lj jl.ia.~u I jjulll 4 a hi 1 1 ^l^c. I j__lu_*j jJI «3jy-i . ^ j Ij 4JI » 


Dip Djgj . . . rii gnl l niinil lg Qliljgll niminll 
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jLL jaLtu (JlLa SjJUlL a ila j 1 Lj&>aj 4,al"i 7e-a dljlc. ^1 jLr"ii uLi dljLiJI jjJ 4al^ll (j-« 

l- 1 j£-Ljujj£-Lja LjjJljs. ja-a-aa> Ju3j Lj 

c a cL^i jljj Js> ^ jJI (Confocal scanning laser microscope) 

.4_uljjJI SjLU 

j^lgVsiisganWlboisuisll • 

4 ,~i 4 aLulxj 4jjI IjjJI 4-ia>. I j_j>J I dL A a-»JI L_j_p* Ijj4 (jl jJ-JUl ^l».i~i ^LLaq < ul 
dl_j Lia_*Jlj 4_ul i_Lll 4_x auj^Mj LiM >JI ^SLre-HlJ 6 Jai Jl...>- 1 flc " ■ "I 

:4_uVI 4jiiljjJI i_<-l1 L-u V I ?>e ' 4£j SjLj ^ j j 1 " j 6 k* daj .(Organelles) 

ljLLo*JI - 

duJ I jJ-LUl ^Lt i~i tjl-5 dLd>Jl C-cjJLuIj 4_«Jisj| £y> JljJulJI (j- 0 

JjJljso JjjjJa £-L*_au jaljielujjLi 4 j^£.jJ,I dLd>JI Jjjuj 4_alajVl ^yl^. 4_9jjjj 

dL-LJ»J (J_aL>JI aj-x>J! J JUO. 4 i4_ulj_jil Jajlj-iJI ^1 Jdr " i ub d La j_<_u j_a I Lg-lLSLa 

. a j_aj^£U I ij_a 4_1 I 4_U Ij^J I d ' a 1 1 

t~ll A <^>tl CjLLL-->. (Jj-C. 4_pljjJl 4 / „, t i^tl (_<_l!L/-u| 4_i3 Cx I a (^jJI dJSjJI (_y^J 

cjI.Li...>JI 4~'i s~ o^>- (j-a j-i^i ' g j a ^SLt_iu (_yjJt (Quantitative) 4_i_aSLIt 4_uljjJI 

.i>L>oVI I Jufe J-al 4 j3jL j»Juaj jj-till ^LlxIi ^1 jLr"ii uL 
4^»._^lUj i_aLij*iJ! 4_ajl_a_a (zSLx S a ^^ll! CjLLljsJI Jj-il jJ-LLII « ni J_c.Lxi La 
i4-C.jj_}-LU diLiLCiJI L^JLli jjl^Lal iLLIj (4 _c dll a j^>) 4_JL*JI CjL>.jJj 

(jSL aj SjljJlLoJI i_ 3LL>JI ^La^so 4 _uLL < q\ i<^i| (Jj, x^>. >J I ^LlJLj 

isLua ' £~^l <>>l ' j-j*_lII aLa (_x.xxl 1 ^>1 Jiir "u ul jl 1 4_i j I I (^JaallU (_y5 1 Ijj 

.4^-1 , .. t, I 4_i£.ljjJt i _ y ix3lj^f! dLl^.xxta ljr 3 4o^>L>- i4_iJl*JI i^jJI 

CiLLc^Jt J.43 - 

j_yLl CjLLlIU 4_u!jjJ! dLu-xaJ! (j\n i-so 4 jjIj_jJI 4^uJLt4JI 4 LLa 3 ul jLa^aJ 

SjJL^JI L^J <_p]| 4 ^uL^LJI LMLJI ^11 4jj_L jX\ din ->.11 JiU SaLLS d! j ^al^f 

dl-L->JI J-ai j-di u LiiJjJ xJalsU! dl_LLll oj^SLl! (Regeneration) <. aA.<~ll 

,4jj!jjJ! 4^xiJLL^JI (—JjLsO (_)xjL-u^?! LMakil 

(J a c (_3-a_p-ls3 Jij— JJI ^1 « I.~I ^al JaicJLauL . 4 'j r t,l 4_ulj_jJI 4_A_aaiJL (^^LiiJI . (J3 i \j 

(jJLc. jjLUt ^Lul (3j-^ • ' dj '1 (JjxLjJL ^,ai»i i 4a, i£~ , ..I, I 4_xL>JI jt Jl>- (3^34 <_Jjj 

4_Lixa L^LL (_ytl 4 j5I_jLo£. Ci i "jlj ^ •— dL_L>iJI (_)ij 4 a L ' I 

.(Cell suspensiol) jka js /\ (Single cell) 3jj^a cLl^ al>^ 


aii]D Qjgj . . . QjguJI anniJIg anljgJI aiiiiinJI aoofipMir-MfssKmii 

: (Somatic hybridisation) - i 

jCLLLL jL>ol (Cell fusion) (jjLfJI ^L-ajLVI 4„_ci3" (JT lc. (_g j> m >JI Cx^r J-a-3-*^ 
j-a_^>L (Hybrid cell) oyx-tt s 4.._cl>. t _ y lc. (Protoplast) (j-l^>JI 0 ."i..cjyia 

cjLu ^Lu^ (Regeneration) c. jjLSrdlj ->• ^3 i jeLditl] ^IjjJI jL^>J! 

(_f5j j-La- > 4_jx>. jJ j-jjJ! 1 . 1 oLso^l Ijub (Hybrid plant) joc-A 

j-c sk. £ ~ tl Jl-a 4 _i J_jiaJl]| jj-LaJL d 31" 4. 1 1 <L-ul_ lL?I (Jj/LLs-^Mj jc_i 4_uljjJI dll 3 naJI 

.(Sexual hybridization) ^ulL^JI 

jjLfJI jljU»JI I. j.'ai (J^C. J^jia jc. jj_cl!l jl JiitIL-uL) ^LaJcjVI 4_cla_C. 

j_*j . LaAjjlv £jj (jjj (j-o jyi-cL>JI (j<j dJj i i~it l (Cell wall) 

. 4JLal£ 3j.fa._c< a Ox>oj 4_uj_a «L2jjlaj ^LaJijVI La-a - c LaLaj j-LLcL>JI 

: gM/c&sHq i>\^\ G/ii)\ )999)X)&» ...&pW oouxx&H u \ ilp ^ 

jljjI J_3_S . JlLa 3-jjj a ->■ | O-m-jJj 4_pL±j jjl u~i a j_a JjjSjJI ^Lul aL_al*JI |jb 

- c~- 3l tl jjj-ij 3jj_!l j-a (jj-cx>JI J>jJI -3 j-3jj j?C j-a J I t . a j-a » (j> jJj J i tl .IjjSjJI 

.iLsoVI jHalbj ijaJL»JI ( _ 7 _3 4S[l^"c j>ij,l aLsLLaJI j-a f \ jVl jJ j_l-lI I -ijxSjJI 

l , 3 j J— c-a jj_c_>JI JjJsjJI J..L.3.XJJ .CjIj. ^ J>LL */0 4_c_lxlUI Liil3 jJ3j 

(j-uSlc. (_yic. j->JI Sjljas- LSjl>- > 'h (JjjLlIs-VI 4~c a-ctLui-a jJiC. t? f* ' £ LL-d! 

0* ju ^jljJjj 4 _l_c-oIj J23 4 _ 7 j>- jJ j-L-lI I JjSjjl j-a aLj-t-c-U! CjljLiJI j'i? cdJjj 

jj| j^ c. fla/jrjj u 4c.ljjJ! j-lxjjjJI jl La^ t(_g Jc_cl3~cll j£. j<u>.ll!l CjL*_uVI j-a /V 0 ^J! 

. ' <>"l 3 f< ,°:, 'S?l j^o 4iL*_Lltl CjljLiJI 

CjPLcJLJI j-aJt-1 (jrhl xLuljjJI Cj^LaJudJI a!jx>-! 4_ul_ijj| aLjiiljjJ! aLi-uJLt^J! CjLj/IjJ Cj|JlJ I jJ 

43,K"j 4xaSUI Cx;p- j-o 4£liajl Ij^cx-a-a l^U-ao 3j jJlj j-uliToJI Jfla 

<3^ \ (pJ\s) \ ^9 \ miud \ om b^ljjo a»\9\ t 9>o^ 

o!j_fl-a c±uJlj>JI j is -1 *11 ^.la’cll ojjlajj jL^I 3jl <>I ChJ. £ i~i 

3l.._c....>JI ( _ r 3 Ijj-Lsjj tj_j_j— *3 OjJljs-I 4__i_alc. CjIjjjj j~i!j At^a 

L^jJl! jl£Ll V UjbTj caULbJ-a ^Cj-cjiJ aLLai*JI c4jj i^i ill 

3jjj caLcii^JI 3 jj3 cCjVL^sjVI 3jj3 2jj 3 njjjJI Sjjj j-a-3 ‘.(JLix>. 

j-cxi-j .<Luljj]| 4-j-uj.i^.ll 3jjj ^a3 • ' <f» <^>VI aL^jJI 3jjj cCjLajJjLtl 3jjj 

j-a <l<|c' 3 tl jl£^| j-a cij| JJ jj_i_u| (J-fu jl j-a CjjIjSDI caJ-jb I i 3 1 3*ca 1 <->- x~j~ j| <_jj_*JI j^e-i til 
jl JiJ liixi 3j| j-a j-c a a jj^j (_^J5 c4.~c 3,_c 3 -a-a cJ1iIjJlj>o j-a La c-£JjJlJ jl jj^ 

Jjjj Ciflj i al ~ ^ -W I J a (Jl)Ll£Lal jVI cLLLa-l V ^ i3~ ^a-lc. Jl^j alL>j-a ) Llj| C—SjJLl 
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i _ 7 lc. 4,_u a~iH 4_L«_L*j! djLc. dilj^Will (j_a JilvIjJI Jl a >11 diljLsol l^_( 4 

t~ll 3jl A a ^Jl LaJL>- (_£.ijj 1_£S_J_lu d)ljL>_rtfl iJjuk . 4 _L)Lluj’^I I i*~>\ r (jl > < "II l— dlljLso! 

<_ iLlluI dlla-i V (_ 7 3]l d)LsLaIL>JLl [jjS SJliJlC. JLp-l jlLaJ 4 jlluIj S^3tSj Sj_ 
t . <1 Wi" 4._c ^Titl (J^-l <j-a 4_plj_jJ! 4 j^-lj»JI 4_(ia"ill 4-C.L 'lus 4^jLlu_o (jl_3 I jJ 

4-uljjJI 4-LuJilgll 4-ii2j (j-l_iljj9 4 -scjLjJI (_)^>j_A] I (j^sLujaV JLlAJIj (j -a Ljsjj-o 

4~i^ ( jy -j_*J! (aJL*J! ( jr lc. jaAxJb (_£ jJI jjfcj • ll>Jl tsi a J_(3 ■a- ~it L^ju^-Lsjj L^-Jui <_<jjJlI1IIj 

J^elLi (j| J_l 3 Jjuj J^AjlI! jLij ^Ll>*j d ->-j *< t-»j cLi_uj)jJua . U»U»4- 1 

i4_Lj_*JI LoLtlll 4 _J_lloIJI 3J_lU JLii-djj 4 _lLil>iJI Lul j y i I ™ (jl Jj^j '(j-^'^" < " aa (j-t 3 " a ^i\ 

dlljl *"<~< < „V| (_j_j_*J! jaJL*J! 'jej (jl (jt juj I jJ t I OJL^j 4- p e-Aa (^1 (J_j^tHjj 

t(_ 7 JjjJI JUju^aJI (_ylc.j (j-^»« ' £_a ' ^ ' 4jjL*ILo 4_u^£. 4_(a.lc. 4c.l_ajs- JA i~~it diLnu jijXlj 

. 4_u3"ill 4aC.ln--ill SjjiJI Ojuk £_a JaLtZij 4-L&JJI 4_JjjJI CjVjjlU (jjijj 4J4U.I CjUlSLaVI 

: OmWI OMitt&H 'hto £ 0\<)}d> \\\ 

4_C.Lll£5 ja_jLc..i 4_>aLSI (_^>-l (j-a <Luj_*JI i~il 4.tl (j^a JljJul]| SjJLAll JiJsj 

Jublxil »1 1°?! 'I (JLiU (Joj-i-u (^ic L^-La i4_ijjJ,l 4 jj..A. ill JjtjXI j-lSjjj 4-l1SJI!I 

:«UJLlJI 4-ll^-l! I I J 4-uaJu 11 dl Lm-m ji, lj 
u\fo%'<M&)\ u\ »s\)xW p^Jo\ - 

(_yjj_*JI jaJL*JI (_y5 4_uljjJI t~il '1^ t-» <>>V1 ' aLt^sLiJI CjUL-lH S Jl£.LS |j_& JlC.1 

4i£. ^ * * (j_a J_i$l J a. lal 1 di L jI_j_jJ I 3Jl£.L 9 aLtLaJu C*x t »jj (j-Lj>JI dUj JlLoj iCTGA 
(_K>! (jl (j-a (_yl£-J • 5_UJ_*JI All I (^ dcfl-^JJ 

diLajU.^a ' <^-"l (_£_j j>o CTGA diljLuJI 3j_C.lS (jLa iSJlxIlU 4_uj_*JI diljLa^M 4JjJ (_y5 4_uljjJI 
diljjJ 4_uj-*JI (JjJlJI (_y£ (_palj_a^?l ^y-i ju (j£. 4 1 ^ a a 

. <LlLl>JI diL^ljjJI (JLx^a (_y5 jjjLflllJlj diL-uljjJI jl Ji£.!j jl dilj-a-iJ-aj (J (_>ijjj 

u\>$Woiybb\ u\xm)il ,j)d - 

4-ta-i!ujV (JjalSJLi 4-^a^aie-a 4 aKla 4_alS^ jaJL*JI (_gj~i i u a ( _ 7 lc. (j-a 3j.lLi-a (Jjl Juu 

jLso! jj-aX! (j-aj . (j^jAa 1 * * (_yJ4 (jl jJilllU (j-aj dilji 3~~ill 

. Y ' '1 ^alc. jlla-a ( jr 5 4JLa (_y]j^M 4 JLvjJ,| 

i4_3j_jti! j. juo. c. (^Jl 4 3U it,! JL3-~l.iI j-ijl-La-aj ( _ r ^ SJljJljv 3jLi>- /all Ij-ik JL*jj 

jjj _* jj (^jl-LijJLa'iM Lk^-a-i jaj- j Sj-xJlil 4_uj_*Jt diljLa^M 4Jj4 4l>.jj (_y5 4 _lc._jj 4JL3jj 

.(_y!,L*Jlj ( _ :r a-LLa^l (j^j^ ~ i i > J . I (_yJLc. L^jjlSLa 
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LbjJi-9 4 _lIL«^>.| «L>-L_u-a « Jij^? »">l 3jjL>Jl! 4, flKUl yS 2,j t aj 

yl\ ya-us diLifu-Ulj dibvl i n a JL^v! 3-*-^ (jl j-taIuJ.1 ya La^ 3 i£-Jj^a 

diLre-i^M j£\ya^ di I^_ lIL>JL I_j (JjsLjlU ya 4 ^. yUa diLc. ^A-3=-a £_ij_a d9 UL^ -0 * Lb 0 

4 <y 2, »-l I dilj_JL>Jll 43LasI JUJLl ! Jub diLj>.Lpj>.| 4 -uJU l .ua-i-ua % 4 AaJ.1 

iSJljJlj>iJI jL£3^?l /u~ (JLa=-a y£j . J-A^U-J dlLs-Lilj^l j3 4.J. 1 x& 

4— lILjc-JI diljjl-iAU ^Lll p ^ i 1 1 jajSjj <A " a 4 a j ,^-y " LJjj^-i Lc.ljj £A->Jl! (_^a " 

.4^jILiiuJU di Lc. jj^. dJ. lo 3' ^ r VI diLlx^U»j 

.yOOJ u\m$\q omW\ cA>d^ <}<£*) a&s» - 

4_i_uJU4]Ij 4j_j_pJI 4_lL21II jJLjcjs yS 43j_*_Uj 3jjj>JI ij^-u±z*j y}\ j^jJ.1 I jub i_3Jl£j 

jjjLnIiil 3^^ 4^Ltia'i?Li iJL>JLl I Jub y 3 4 ilajil 4_L!be_JI di Lc. j|ju!uJl I J_l2J3j 4jjIjjJI 

y>j£ (_£jLa JljLi jljjjj j-ua-a yi ^^aLlII Cax_l!! 4jl a-uiJ s.LfljjVlj 4 aJ_2IlU JjjJlj 

. 4aajuJI 4-lLa*J 4-aj^UI 4-la-ua 4 Jju3 3a (_yl£. Jd.LuuJ 

,xxti cAx&Ji) ,3»9a)\ Gixxl \ - 

4_x_>J! CjIIjISLII j 4_lL>JLI 4_uI_j_iu>JI 4_pL_tlII ^Ic. JaLijtil i s \ i ill yX.tu i 

i3j_aLui_U 4^1UI CjIjaJlIIIj jl_Laj»*^?l ya 41a>J OjUb yaj-AJJ Cdp- 42, _l4 jJI 

4jjIjjJ! dll I ia 11 yS ^jjLjjJI yijJ^yjj i4_ulj_jJ! yu^ja JjasI ^ a->Jlj 

• Idib ^LpJlj 2d>- 

wd^\) w^\ awflill owxn - 

Lilill 4 _*aL>- Lib^Aa jjjSj l-3 y-Li^ ii l-i. 4 2tiia 4 jj_xj»iJI 4_i_I2aU 4JbjL-o Jjl yyju 

4_lI2j 4JjJl-o tjjS^d l^j 4 4 t £btItJI 4 jIjJI jjjlaj lSj-zzJ i£JyayLa l ^“oLulo j-Luj 
4 jja>J 4 j/2~tl c4 t-ia 4 aJl>J 4Lol£jLa 3juL ha dilaJL^j i4_Jl£. 4_J2 j dilai^iljAj i42jIs 4_lL>iJ 4_uj dilj 
.tLa^uj^l 3^1 42lila 4 _ y i5j ( _ y aic. i)J&£ ^41x^131 4 _ r alc. aldj (_^ 

dil^ j-AJI (j-a JljJljJI 4 u 2, "til 4JjjJ,l oJUb 4^1-^^ 3* 3' cr^l ld<b 

dj|jl£jlil (Jjj-xJl] 3' a ^ dil_lA3L>. ya jJl£ »1 i°ii il 3-a.di U£ i4_5^j_*JU 4 _lU_*JI 4 j r I < <^tl 
.(joijAia jJalj ^31 3Lp“ (>° 

4_iJ^_*_Ljjjl 4_i_ij-*JI 4511 a-U (_3J 4_a-.A->3 4 41 <>> a 4_4_ji9 4j_j_l>JI ^ j ■ 3" 1 1 4_LiJla ^jyui-a 

jl 4~>"n /.lyU L^iL^jduj 4_iI2~ill (_jJl>.j Lfti^ 3 O - ^ Cr^i 4_1 i u~\ 
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Sj^Lc. l,jjJ. 4~‘~‘ i tl 1 Sj—ia-a 4jjl 4 ~i" I "I 4-J-U 4 4~ JaJLJ 4-Oj.» i>ltl 
(^JbJLij 4 _lI2hJI jjL>J,Ij ^laLcXI cJsjJI jj^-a-i l _ r Jt 3 jjl - .■* (_ 7 n)l 4JLaL*JI (_£jujU 

JLc.L-.jjj U£ i4_iiL*JI jLaiu-t 4 ^jj>- ^jLajall -a-lj 4 _lU_sl]| 

. 4jJj*jji 1I CjL*-aL>Jlj CjI£j.j 1U 4_iiSILj| 4 j15Il!I J2j 4c.j_j . a (_yic. Aill ljufc 

/}aa) cAuD w^\ bolaillg auWl oojju&D p>Jo\ - 

Cjj-jxj jjjl-i" Cj^?Lj5c_o l _ :r ^ fj ?r j 1 -aJ I (jjL*_lJ! (jjj_L?c_a (Jj-i £-J— aJ>- j-£j-U I Jl-& ^JLir j i a 
3 ' >1 " aVI (J_l_i-3L->Jl I (j-a 4 a - j a -*■ a ljr £ 4_uljjJI i~il 2 <^tl 4_uljjJI 4 . l tl 

4jj-CjJI 4_uI_jJL!I JjIjJU £j_aJ>- J^,d,>. t _ y 3 JljJu>JI j^j_U ^a_4>l j-u_j_l u 1 4 ^ . 4lLaj~i i xiJL 1 

jjlj£L]| i_aJjJiJ i_dJji£j I £ L 3-wj <jjLej^?l Calaljj ( J T L3E_tjjj aL^Lcsl 4 _LL>JlI 4 j ' L» 1 1 j 

.(jjL*jJ! (j-Lbe-a JjJj 

tiiljj t _ r l£. j-^>U I jufc ljr 2 (jj£L (jl j-La_3 4JjJ ^Uajjj 

. JL>JLl ! j_4 {^2 4j-^j-^/jr"J,l CjbejVl CjbtwujJLlj 4 jJjJl!I «— » La-tail L) 4laLjjl J}L>. (j-a 

: w<^\ <maxH9 <xuW\ ounxx&D ^c/\ 

La-4 t4j-ajjJ! bjl—ljv 4 jvj| £j_aa». d J ' 3 " 1 1 j «Lu!j_jJ! a> . ,,. 1 i^tl 1 ~|I it-»" CjjJLa! Ji3j 

SjjiiJ! i>juk ijja 3 jl a ~i i <■! 5-jjl 3_^a_ij alLa^ jl Jl^iL La Jj. a aj 4JjJ (*.3-^ O' *-^ c-uu juoj 
U.J . 1 £ jQ ^ylc SjjlS 4 jjOoJ t"iLI aLbj I OjVjuL-a SjLjjJ 3_iC.LLt^aJI 

(jlaj-flj «L^a^L>.|j ^^juLLUji i_yu-u \j OjLaj^_a £ya LilLaj LaJ (Jj-5 

i Jj.* tilXI (_|-al5jlll (jja ■a-"il l^JLu (—ijLalijl (JLSLOi! (j-° (JSLdi (_yl^- iiiLi>J! L^jlg. 

I 1 2u. < „ a fjyUc. La I i^j -Oj 

ljuk (j-a ^aJUJ! Jjk (jj| :jjt) jjVI 4, £J-Laj JlJ-taJI (jL^ t4_d i 3~i i>J,l jaJL*J! 4ia_j^ 

j| Jl£.Li (—IjJlIIj OAj^^J i — j a JlLa 4_u^*Jt (JjjJI (_j3aju C-oaLa Jl 3J SalK 

La^ . 4 _lL>JL! ,_^l JJ LaJ 4_cI3.~iHj 4_ulj_jjl aLujLL^lI aLua^ (OjLij5ejj!jJL<_uI) i.Lal-^'a- 

4_lL 3HII 3^^ 1 ^a-jlaJu ' ^A^ jaLc. ja_ji*Jlj 3al 3~itlj 4_u^jil «LlijjlH 4^a-ta-iJ. I C^aLs 

.4;Uj_)lJI 4_i_aJL«J! CjLxu xij-ll (j-a JJlC. j_a LiJljILii'^Lj ^aJL*JI ^JSi 4-aJLalU 4£j_pJI 

. ^aJL*JI «Lulj_jJI 4 / „, 1 <£ tl j-tiaj 4 -ujIjJ Ojj^I W \ jalc. (_y^J 

c a_L.~i g \~i_i t_jJLLia ^aJl_*JI 3^ a l xa a t \j i—ij-uLsJlj Sjj-51 j. aa c. LiuLfl (j| Jljlj 

I A I -O ~ a j la^-^ 4 j < 3 ~ t Ij 4_ulj_jJI 4 . .., i <£ tl I 

a'jJt (j-a Lu^. (_,-L<-U SjLala uVI (j-iiaail JljJuso (3£>i3 (j^- tiJJj J a-qaej (j| (jSLaJJ .jaJliJI (j£. Ltt2T) 

CjLalkii (JlLa^l ^>1 J_3r..~.< uVI (J^>-l (j-o LuLJTj LialjUblj l_ojl_i_aj 1 i"l 21 1-» i a jUJ_>oj -4 j <2~tl 

. 4j>.LlU aUidtllj 4j-iUI CjljlSLa^lj 4 jj.jxi ill 
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:4_JLi]| (jl (j£L«-!j 

(Jl_3c^a ( jr 3 1 _lU_£. 4_*_l1U CjLuujL^JIIj i i u ~i I Cj|j_iu>J| (j£. diULgujlj CliLaj, mi ® 

^XiuW^ nJJljjVlj 4-3 jjlU er. t 4jj_l>JI 4_cla~illj 4_uljjJI 4u-ujLigJI 

(Jl 4 . a] ^Jlc. - 1 ^ 4-i^j_>JI 4 j 'I 3~tlj 4 _j_«JL*J! 43j_*JI! JZLi «4_uj_c.» 4, j 4 1 f~ 3 jlc.Ls «.l_u 

. L^jLal jLir"ii ulj 4 _lL>JlI ■"<! j < 3~tl U." CjLLL^c. 
.SjjJXI 4,1c. LaJI j-utjijJlj CjU >>.^1 3-. 1 CjLuIj-lU • 

. <LajjiUI CjL»jj. AHJIj 4 uLe (j-LiljJi!! jlj-uiil ® 
(j-t-mJj ,_gJjJa i^£. . . .<(4_jj|j_jj| 4_uJ_L^JIj 4 j_j_l->JI 4_ua "lit 4_uj_*JI 4 < L_t.xuJI » 4 _aL-9! • 

. JL>JLl 1 j-A ^ 4. is\ ls \ er "lI, I 4_ujjJI (jr «l*JI clifltjJI JLAl_*i, 4_ujtjJ! 4I0 /li'iVl 

,4j^>i]I 4_i tfl"illj 4 _u!j_jJ! 4u_u J. Ig.ll (^jjlJI j^j_U dLuu-il • 

bo9^\axi^\9au\)^\oo^uiaW (3 J A si\>3>)o\ 

(JL*_a ,^B (^^SLjj^aV! jol*J! (_ (j-C. 4 flier "1 .a Lg_ua fl.lt 4_tJJjjVI JjjJI MO ^^B 

(_ < I nil «.(_xJlII I JLg_! _j ^ g M (jl 3 \j 3 i a I g i a (_g | 4 f I tt~ / ,.l ' ^jSLl l4_jJj^/l dll 4 J < il •>!! 
«4jj_jjJI Cj^flejJJ dlAjV)) *■' VI JjjJI 0_ijL*J jJsj - d L-. aI itl 4 _lILU 4 3 j tl<C~ 

l£1IJl£j .4-lIj^M Cjl.aj i >1 >JI (Jlflt-a ( Jr 3 ^.aAc. ^j_l« 3 ^jfcl ~ _>t (CdTl) (jj—Luj ^..c uLi i_3ju_*_U 

Ji_flj» : jaJ^Ls. (JU9 - 4 " a al 3 a ^.Ic ' £ I SjJlS V i^ll^ aj (jiajaLc. jjLlLlJI 4^jj_A J_*_l 

.«J-UI c> tjl Lulc.j 1 (_|axJLI !^B £-iLS> l_Loj_A 

l ^~i c. l_L^a O-a-i 4 _lx23 CjIjJLj CjL joJLjlJI ( _ 7 -fli3 ^jl Jt-tjj 

(j L>- J-La t4, jlfl"i II fljuk fl^lj^l I-I^lix. /a ^_flJLa j| lLII^ ~i j>i a iJ-aLm 

4_plj^JI 4 ■ „. 1 <£ tl 4 J i 3 ~ jl 4 "(~l i III I^LJU3 ^Sj — ‘ ‘J ' ^_yJ^_*JI ^JL.aI.I Ci3_jJI 

jLC.l_Li (_ 7 3il 4 ^ 4r <>>tl 4 'jl <>> -^- 1 1 fljJStAll ^1 I H~l jljj-1 V ■ ' ^ 3 J j l^~J I ^Ij^v <^<~ ^jjB 4^jLMI J 

' 4 j < 3 ~ 1 1 fljufc {^yULM I Li.liTLfl-1 ^JLtll (jl 1 aj I II i(^j_i£LII 4 j r I i <^tl (Jjjj| (j^-lj 1 i n < 

.4j^jj>JI 4,_c < fl~i 1 1 J 4_ulj_jj| 4^_uJl 1^11 (^jjlJI j^jJ.1 4-alSlj tillj CaJlicj (jl (jSLfljj ,4 jjIjjJI JjIjJLI 
:4_jj^I 4_l« 1*JI 4lo /I i'iVLi ^ 3 -flfl (jl j-£>U I JL 4 J (jSUjj 
4-xLfljj 1 (_ 7 JLlj>iJI (_gj.iu._cll 4_tiflj uli^Lec-a (_ r 3 4 g a j _i t-a.~i 1 1 J 4,_c.< »L_u VI Jl)j_x_iJI Jl_c a T\ • 

c4jj j ->JI 4 j>Jl aJ. 1 4_xlfljj 4 _it. l _i <^>tl 4 _lLl3j)j_lI I 4_uuJ_L^JI 4_u-fl3j c^i-c-erJI ( _ T c.j_ciiJI ■ -t-.il 

CjI_1jI£LII ^Ljjl 4_lL2jj C(_ 7 -iIj-l>JIj (_yjl_LlII ^^LjrJI ^LuuILluVI 4j-Lfljj t 4-lLl.lI I 4j_j_l>JI 4 _i i 3~ 1 1 j 

.4jj-»_iJI Sj^loJI 4-tlflHllj iLuljj 4JjmII 
.«Cjl_Lg>JI i s \ i <» (JjjJa (j£. L^J jLiHuulj 4_uljjJI JjljJ.1 4 _iL«j>. • 

. Lh jL_cfl.I~j 4 jj ; l>iJI 4jifl~itlj 4 _u!jjJI 4UU1JLL4JI (JLec-a (_y5 ^jJjlIJIj ^jLc.}Lj Jalaiu ® 
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.2j_j-pJI 2_uL2l!l 2j^£L2j| 2_£1U jilaal • 

£-A i ( _ y £.ljjJlj j^c.LLxaJI ^Lij^l I JLa- ~i i uMJ 2 j^xj>- 2_ul_23 4 jjL^..~i.~i i til ilajlj-i*. jxlaj • 

. 2 ' >1 aVI ,_£jJu»J| Cj l^xiijx i 2 I" 4»- a 1 q\ Lji^tx 2x>.Lj| O L^. lLxjI^>JI l? 11~ 2x^>(j2 


buai\>V^ 


(j-a UJ— 3 J-* OJ — 1‘2-A ij' Lr^i 4 " 

< d i X ^ i H a \ t-»~ t 1 3 'y * 1 < ■< t I ^ • \ r 

<_ jj » Ai II t— oxL-Je-ILl ^ < ul *_u V 1 Jaj. I g L ill 1 Jufca . 2_ib JL xkJI 


L^Uj)?Ij JSVjJI J< j ; .V. 

a-j « jL" ixj (jxj i 2_3 j_slXI H-Lx-i 


4-liL»H-U Lfcjjjux (j-a 1 'I ajj Lij- 

i u..jaj 2j_j_^JI f^yu a-Lsj i2_xsl 2 "ill 2 


: L^j ^jx-i (jPJ! 2_xU_*JI j. jfc»tl CjLic.Ijlj 2_ujjl]| 

_*. lxJIj t2_ol " aVL A_i j^L i ii a. II 2_ix— l-^JI 

. 2_i_LLi jJI 2 i i"J I 


ulj _j 3^- Vj /i ti 2 itl j| (_ubjJI L_al j_*_i fjia 

2-uLa 3 UII 2 jL£ ^Ic. 3 jJl2JI L^jJI Lllxajj (Jj -2 j'al 2~itl d i tl j| 2 i \l <^»"aVI SjxJI (_yJ! 

. dllxaxiaieaJlj (_ T 3 <23j_*J,l LiJMxxl 1 ^! iCjLixsJI j^jxj tiisj 

3j_l_*_i jJljxV (_y2JI 2_L-allII JjjJI JjLLaj 2 -lx 2_uj_*JI (JjJlJI ^ a 

jjl (3^-a-i ^ r I i tl JjjJI 3 j£L>JLI d - ..X tl a .4_pljjJI g> ■ ... t >£ tl 

j«JL*JI Sjj^-xisj 4_jJUai,l ^yJI La Ijufcj 1 L^x I S-idt-uj I jJ Ij-xJlx (jj£3 

j<s_4Jljvj (_ ijjJI s-lxlc. Ijr ^. Jlaxj lj V (jylb* (X^U i_gj-L > JI JL>JLl I jufc ^yJI ^^x^L^yij ^jxlII 

tfjuk 2 _l3^L>.^?I 1 U»tlj <>» tl i(j^xi-ujJ.I -i}L 4 -j^x 1~ I 'I a 4_xJ_>J ^x L 11 ljuk i_2alijj 

^L,~I i tl ' V ^LsJI O^jJI ijJlilU J.i y a (_yi*-a . j^ljJLa j. i.C. »Lx T uVlj 4jjx-iJax J~LC- 4JL>JI 
3 j^l _jxU CjLLl>JI jl 4jjJ^flj (JjtxJlj tj^>i]| 4c.Lix3 (_ y a jxjJL>JI (j- 0 0 - '- 1 

d jl I 2~ , .1 a 2_ljJ (jl (_ y xM-‘-u^l ^aJL*JI ^ (_^jj| J_X^?I . ' ^ "• 2 ' (_ijLlx£5^?l 

3ji - lLuj 4 _lxM-*-uJ 2, j/a-^,1 a Lh 0 ‘LLIjj i 4 j^_lj»i]I 2x12x!I j 2_pljjJI 2_uJU4JI (JLsxx 

2jLLc.j 2_xx3j iSjixalJLa Jlx22j ^xjJL*2j ^.j.i.13 dixu 2 jjIjjJI 2 . ... 1 <£ tl 

WJ (_psj_*xi (_y2Jt tSxxxJI 3jLa (jl Cld. .jj<3~tlj <±irtjJI 2 jjj>. ( 3j-*^ j' (JL<~ (j| (jjj (jx 

tLiJtjJI <-;X>.|j (jVj 2jLa-,j t u i2lll I4 2l->. (_yILll 2 _lj>JI CjLjI£L!I 2_uljjJI S-uJlI^JI 

.(_paj^fl (_ylc <>lx>JI 2 xSj 3 j jLxc.! (J^^ Cy° 2xxjLxl 2 / A 
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ninlnl l ^Ijnllg Jilpnll 

11 <±x5t_iJ! 4_L$Jjl£t)> Y* * * /) 4^.j^uj^j)) c_iLi£ (^ 0) I 

4_uljjJI 4_t_u JlI^J I )) i « Cj I j r ^IL>. Cf'JU <-** U £ La jJ9 i ^ ^yz :4_uljjJI d , \ <^tl CjLaL>ij! 5j_aI_SJL 

4((4jj_AjJI 4_jjIjjJI 4_<_u JlI^II)) <— 4_«_u ^JL c.)) <«^jL3J! diLLuj 

CjLLl->J| t« ^Ul £yz'$\j 4. <<i.)uflH)) <«4 _j_Llj>J1 4j Jl_C V I )) t«4jj. a CjIm >Jl 

4x.L_u^3» i « 4_u I j jJ I 4 » i >^tl ( ^£ l Cj|jLL3c_ a» t«Lu!jj 4_i_uJu^J»l 4_3 _j_9Jl1I CjLoISLII ^JLc.» i (( 4jj ifu-J \ 

i«4_j_43^L_o! sdjlj LLuaJs :4 jj_cu_l]! 4_uIjjJ| 4_«_U )) <((3juJu>J! 4 _l3JV!j 4_jjIjjJI 4_<_u t (( jJ j_ljJ I 

CjI IL uJajj t__t_jJL_u I :4 _u!jjJI 4_<_u » 

^g-kll . YW JJud! aj^jdl fJU 4±kLu (((jLtoU^U 4_uljjJ| OJ 3^.11)) I,, 4 jL^wf 2 

c^SJ! _ 4^L3iiJ 
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(iilinimn . ii lii|l li j J|n|| 

uhlluJlcp 

(*) 


£j—uij pj, \ a 1 <^J! JLaXI \Jl&> 
ijLat >■>."> ml JL>i_a ^3 £j\, ujtjjt-iltt 

'(J ■ A • mil ‘ ■ la 4 li > >itl 4— (JL(— >iJ t t-»tl 
JLjJL>. (tvk jta^La JaVI <^3 JJL-J C4J^>. 

t-tk VI (Jj^l <>a»l i<^> " >-1 jl 

■aj t^jdl <(Genetic Medicine) CjLk_^>JI 
<_yJI JLall !-»" > _ > “i j • \ W • j*k 4 _kl _u 

1 g jTI g_ttvn ^Lit Ol nthlttj Jt_aVI 

. _U_\_>Jt fjjJjJI t JLA /j_a 4lj_aV(j Cl I 

jj-a 4JLa >• aj—a-)j <^3 CjJL_cl lu ^jdl 

J-alSLJI v a di^tt kuaLioj 4— (-a- U JI tl 

. Y • • i fk 4jL$j ^ CjljjSLa 


i_3jLie_aj I 4_u£.j-dJt CjLal Jisr „"(..< uVI (j-a i_3jL>J,I u Lak 

mi ill 4_u_L>dl 4 « t-» tl 4 _lLlj»iJI 4j>JL*JJ j> I J(ir.."( I a I £ya ^ j s* » . tl 

*u*l (j_aj ((Genetic Enhancement) ^1 jjJI « .ill J^lII <jyju>Z diLjia-c. ^a Uj 

(The Magic Bullet) ^a^.j La ^^k jLalt^-a Jk~ ...t ,l (_Ja <j! UoLLa S jkia jjk 4_Ja j_tL^ La 
Sjjljs 4-jIjp- 4 « j iL Cj|j CjLjjjjs- ^1 jL3r,~u tiL (_ y Lst_jjj 4a$jJt 4 jjjVI jl 4_i5kaJI 4_aaL*ajJI jl 
JL^a <_k jk-T JLLj! ^alb (akjj 4.33 (_(SL jljJ.1 4_iL_^al 

4_2_uL>ij jIjJ.1 (_3 jl^J! tjl (jl ((Individualized Medicine) (^kc-AJ! aljjdl >*j Vf 


II 


. CkJ^SLII 4 jlaLv — < «Utl 4 _lK_i CjLLl>JI jlTu-u I (^ic) 
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4DUL 


2006jmmj] -jigi/l 


fl 55 lUnll 2 jidJI 



lit LaX. (j L-m-U-u (JjaLI 4, aKJj i4_lA|j_xI (jl J-lS (_p=>j-U (jlSLal J-*-VI (_£JxtIijl 


j»j-i-L->JI LgJ <_J (Jp-Il 4jtl]| (j_j£Li (_y!L!l 4_*-ljVI i— 9j£jx»JI Jlir ~u ut ( jr 3 (jj Se. 7r I_i.< a aLLVI (jL£ 



^j_a_i-u-a j_ib La (j-u (jjjlj-oJI (jx. ^Jl (jjj-Lj Lau J ijaJL*JI I j_ib L^vjJ^aj (_yx!l 4_xLax>-Vlj 

j < Q>M (j^LaJI (JSLijiJ La (_p3j_xj 5 \.i ->.tl LjL>JI 4— uljjJI *■' L-L VI is~. " K 4j j»Li_aJI 



cdJi (jlSLalj .cjLLl->JLj <_<x.j<Li]L (Ji «lll q\ i >■ -so ( _jiialjLxa Ij^-^jj i4j^ 3LSDI LjL>JI 

U, * . "L tl I <_)L>JL JLlIi La 4_xaL».J 1 -s. J ~ n a 3itl (_lL Li!j3 1 i tlj ‘ <5~tl (_gj ~i < till l ^JL 

. ^ j L 1 1 ^Ai! | Jub 4 j JLa- j < u 

059^1 b^feVlgb^Wll i\joV\ ...,3&>J\ ciJ\ : uW\ 

L tl 4 _lIj_>JI 4_>JLlU jl (_ y Lx>JI > -Ltl ^1 L ,y~, a-i i A ' 

(_j-!l 4... a _i L till CjL_c >JI (JLiol 4k,i a I ( _pajJ > ! 4x>JL*_a (_ y Jx. J— a- I Lau 
jl (4 1 1-» « t, I) 4 <><^1,1 41.1..>JI (Jl J I "< I III ' J 3 jalbj i(_)iaJj-U j*J) ij ~V 

(_ylc. ' a " ^ I Jlj9 J_iJl_>JI ^ jLtl ^j_AJI jl ^al*JI ljubj i JljJxv (j^a (Ja..*ll «^jL~ . .." t 1 ^ -w\l <^l 
4-st-LiL ja^-3 (JL*_a (_ r 3 4 _llALU 4JLJAJI diljbtitl (JjLL 4 , 2 , j a -ao ^aJ (_£jJI (JjL^JI (_ r aJL*JI ^JLAIlII 
(jl (J_j_aJI (j£La-ij .( jr tA>m (jj_aJI (j^a clil_u._ca.jaLJI 4 jIj_i (_yJI 4J^aaLi (^jJI i4_ulj_jJI SjLU 
4_*UI L_al i i ii~( < 'l (_y5 (_ r L>o (^jJlj (_yJL>JI (jj_aJI 4 jI J_i (_y£ 4 jj_L_l!I 4 ~ ^ ^ -w tAJiJI jjIjJI *■■ ' S~tl 
_jJ JL^-a (_^ jJI j_j^^?I j2 VI 4J (jL£ i . J I _jJLl3c_U 4j_jSLU VI 4^j-!c<ij I 1 4_La I 

(jl (^j-ll iCjLLl>JI ‘ -L j| (_y-a J) ‘ -Ltl ' (_ y a_ tJ jj La _j-ibj “■ -Ltl (^fl JljJusJI ^j>-aJI Ijub 

(j-a Lu^S aLaixjl (j^ a.~ j i n 4 iCjLuaIL>JLlj jlj^jU 4 _a 3 » JljIj^ .Ltl 3 (j-a 

(_pajJ,l (_)^-a,_c ?r jIo (j_a aLJaVI (j ( 4 'i^n i4_xxA>jJ,I CliVLtil 4-aj-mj.l CjLLlj>JI a^>- 43j-*-a 

(_^jjj_taJI jjlajJL — (_yLi_LaAj (j£LuJ — J-lTLI (_ylc. ^£~j. t3 a ^J| 4 _^LlAVL t LgJ (JaLa V 4^ Jlij 
JljIjjLJI (j-a_J ' I ^L *>■ ' (_y3j| Cj l,I.i.>J I (_ylg. aLb L t L , „^tl 4 j>.jJ (j^jj. t j i nj i(_paj_aJJ 


(_yl!l (jialj-aVl 4 ^jLS (_,!£. i_3jjIu (jl 



(_y.lc. L La-aX. I HJj (Lbj ‘ 4 ~ ^ ^ 4_jjbLa iLli n i43l_p^ (_y5 ' ^ ' (_il 


J^aL 


(_^jJI (_pajJU 4x<bLa (_j^aie_iruJI LaJutXj i(_j^aicLuj| aiUj ' ' (_y3-II O l I l>J I 
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4-auM-ll 3l_pJI 4_ajjlaaj l_jj1lu^?I jLoIic.1 o JUiLulu a Lilli jlfl c j-ajll j-a 4 JjjL 3ji laj 4. Cjtsj 

' 4 j\ I < i a 1 1,1 Cjt hI I j V 1 al sc. 1 1 ,i\ j*a I ^ a j\ alii da 1 4 J (Life Style) 4-i— <_uLllj 

jajj caLol*JI j^ a~ ^ ® ja ^.l ^>JI ^alc. ^jj-cxctl a. 1 2"lt 4_3t_Llij i^a-m oil j-a 4_l£La-sj 4 _£.jj3j 

4jj4^M 1 a I j_'jL" J 1 11 c^jIolj-a^LI 4 1 . uacll 4_jjjj^>JI CjLJVI j*^3" j^a c La 

j-!Lju (4_i£jJI 4 jjuV|) JuJua- £jj j_a 4-aj.ll £-)jJL>.| Lilli ^^JL. l-uj.~i._c < «j C 4.,, Li.uljJLl 
Sj^ljlill 4-aj.iVl jO-L*l JL>JI Lo-£ c4_ujL>. (jolj^l Lgl jj£u jl OJ- 1 ij-® 4 _ll,Ll 1 1 ^ <_P=>U 

. I Jufe l_LajJ (_y3 

LillLk jLfl ( _ 7 _aj I_l. >J I JUUSJlII Lg -1 J-LU-Ll (_yj]| jl L^laUCU (_yl!l 3 ju!i£L!l 'Ll J a 11 j -8 ja^ijll (_ylc.j 

jla-Iu 4 11 c uVl ajufc olj-^Vlj CjL ! t_a_ T cu>J.I jLfcil ^yL. 4 j3 4JLLluIj 3j-_l!l£ CiilLa >u 

CjjLs-l Jl3j . (_y-a j-lu>J I J -uajtJI Lfcjj_aj Ju3 ^^l 4 _i£. Lo-Io*V I j 4-lCj-loJIj 4_l£^L>-V| l_uIjl>JL 
CjjLJtJ jl j£La-J La JLsoj (jLaLli CjIJuj c jl j_m >Jl-i jJjjJI (jiuc -1 (_y3 Cl! La j£l>J I j Cj Lt-a- T cuaJ. I 

jajJLusdl ^-jj <~i a jJ t * jal_*J ^_y_al*JI Caat_iJI 4_ulju-a ^‘Lj—a V I j-j-^ojSJI 1 a. t <« *® 

^uLitl 4 _luIjJ I Lie. 4 LlA j <i_i 1 nQl 4jj|jull aJufc j-® (j-aa-c-aaea ' 4lla jj_Lu-iJI 

CjIjjLj LkjjLi JiS (_y3JI c4_tc.LaIL>.VIj 4 _u1j_luJI l-uIjjsJIj j_aIL>iH CjLl 9}L>.L) 4 al»"cll 4-ulc-uJI 
4 jj_lu (_y lc. 4L^L>JLl 4 _>, a ,_> ‘s ^_y-4> 4 \ _c 4 II 0 J- 4 J 4_Ljlll c_ajllijJI ja-Al j-aj c4_!b J ll>JI ^a j. la II 
-c a' a JSLloJ CjLajL U aJL4> ^a J_jr ~c t ci~ jl ( _ T Lc. c Cj L*_a^J. ! j ( _^oLjr..c~iyL 4_u_c_>J! diLajlitll 


^M-C. L^-al J_3eiLc ^a j.Ll~>JI JLc-a 4 j < s > ~ 1 1 c~iljjL~ tl c 4 _lL_l$ 4 L gtl Caa.uj4j 

j_y^l*JI lLj*_lII CjLl^M->- 1-1 3'*" ' La jji 4_1 _l^JI aJuk 4JL>JL£. i^jJI ju>-VI <_uL>J!j ijjlotj-^^n 
jju 4_ca'«ll 4aLa!cil j-luj ^_y-L. j-c^jUJIj (4 T tc.LaIL>.| i4jjLaaHa! c4-l 3}L>-I c4_cac>il~4 c4_lu 4 L_uljaa.) 
^_y_LLua ^c ti.a 4 _da *} jal_c all Cjjj_3 JlS (Iceland) IjllL-ojI 4_!j.} jLs ^al*llj .(\ ^axjil) (jjjLlII 
4 a" a a 4 _luL>- 4_LaJL 4^jJol LjLao IjLc. OueJLa Jl£j c4_a_Loj c_al I TVO j-L*JLJ! L^jK i >1 ^LaL>J 

Sj-Li^ ciiVal < n~ c-dl.lAj c^luII 4 — cLa-«-i al j sit Decode Genetics ^ a < » "j 4 jj_u>J! oLLaidL 

j-aj c jlj-^yLI 4 — lLlaJI CjLj.LH (_yL. 4 Lai -a. 1 1 c (jl*JIi La L^laj ^luaadl .ill 4_tLa-£. Lkjj-aa 


dLaaua. (_yjil CliLajL alt 4 j*_uj L>.Lij| c~. a a, -a. 4^>-LaJI j| 4lL>- (_y^J Stilli (Jjjj.iII jj5Lm 
L^_*jjj3 ^a~c _c c u c. a.j^c jl C(Jlj-a^?l aJUfc ^_y3 (jaadl l-ls^Llu jJh j-a-3 c^yJLLaadl j-mll 4_cJLa-*4 1 4 -jle. 
jJI J_nJI jl-3 1 4_ai£Lj cjajJLuadl j-Ltut} 4 c si is~>~ aVI c~iL a- 1. t~tl jj— u llcfcj $4l jLc. 4-ajjJaj 

4lj4 OJlul J_3j 9 4L- l! L l l>J I LjLajJLatll ■— i— al i_ll>.LlU jjk j-a : 4 , „ A ~c ^j Lj ^jdl 

t >ill 4 _lLo_* 4 jaL2.lt 4-a-je-LLS Lj, a C. (j^sL>JI ^IL a, tl j-a diL^_c-j OueJLaj I JlIL-ojI jJl>- Luj"c 1 u\ 
O^tjl. i>i"ctl a i_^J jJl^t ja^-aJj ,4_a— L jj_dll c_a-uajj LjLLa ja-cfcUJ-C. ^JLlII L^jKoiI ( _y_LLu*JI 
a^jadl j^daIl_LuJ j’jLall jl^ ‘. t _ 7 -aj 2 _c >JI j_cuajdl j_a j-aljlij jt j^ljj JiS ( _ 7 ull CaLL a.a-..~c,tlj 
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**■ <_ 7 -4-xxvj (J-tol-i 4 _ 7 SLjj- aVl (jgijJLi_j£L! I Ij jua c. 4_lL£ jJI jJiljJI (JLiLU (^J 

J 4 j i nl j i nil i_xil_^->JI» Cj->j Y* * \ 4 _i£Lj-a V I 4 JLe_a 


cjL*_i^?I (J^LiIojj i_iSLII _j£. ji3 (_yjJl (Y' jl£La^?l (j- 0 j-»J jLj 

jLpil IjUfc (_iU&xs>| lilSLaUj iCj1_Ll>JI (j^. (_palj-a^?l 4a>JL*^a L$_l 3 Lax CjLjxIj^jJLx (jl«."i" 

jjxjJa 4x»JL*_U lx! Laxi uliLLo^J! ( JT l£. j»"«ji « J ■ 2" m M t Aa (jl (_ r a 

j_y5j il_jJL>- i Ja 11 L^_Jl£ Jl>»IL*_i 4_jxl_t_a-j£-JI Cxjj (j^? LgJaxj-La (_y3 ( jj t \~i , n Cxi ij ->JI 

(j_jJ jJLi i~i ij j_iUI 4_a-.x^> (j*g.sr.._u n i -t-> tl (jLi 4 _l 3 (j_j_3^x_*x (_£ jJI Cx3jJI 

o j_<b (jj (j_jJ_jJjx I 4^x>. (j-°J • LgxxLc.4 er 3 j-JLx SJljJl^JI 4_lIxx»J| 4xjxVl CxL£j_<!u (jl 

i(_yj|j_jJI ij\u gse."i.!l (-XjLso ( _ y fl JLxr 'in~ii u 1 i^jl l^. Alj i(_palj_a^?l iLaJlxX Ja a°i (_jxxJ jajj-'ui"u a 
I Juk (jlj i4i£ ^,4~i se. 4 H (_jx_l!j £_aJL>JLl oLLaJl (_y** % il Ij. i/r>- (j^SLg n jal J-ir "i i uVI i_dJj (jlj 
(JjLiLo (j-L*_>a i~i, j (Jo-^- 4j) 1 11 ' (jl Cr^l J ‘~ '~ *-^-<xx>- i4_2_L_Laa 4 _x_9j_£. CjI^C. 4 ^>1 jL-a-,.~i,i uVI 

GATTACA ^Ij ir~ II ^JLAJLi aLaoVI Ij-a jIjj ^ > $ Al ■ "jj iLjiiljj ^j^fl ^.Ic. »1 stl 

1-jUtj-al -( 0 J i CjliAll (jia JU 4_JI j £. j 3 (^jJI Vlila 

i >i 4 (jj Jj_2JLi jLu AjI i^c. I jla 

1-4-1 (J^-lo ~IJ 4_2jjJaJlj 1 1 ^ is \ "1 <tj ^^1 4_AljLJ(JI ^IjJll p 1 11 ^tl L^J gJL*J 4_2jjJaJL^ 

1 ^ ^Lalc. (JSLijiJ V iJjuk (j! tj £ ' ^ g tj i4_o>jL>JI 4_u3j_*j (j^s» I 

(jLfl cdjjjj l •/^^ , 0 J.iL*_l LaJ 1— lLl^. fJJ 3 '1 1^1 ~ ' J, in ill (j! fjjjj-ajj I 4 jtl e, -w^?l Sj ^tl 4_^_i^> 
»l a All (jl (jjJ-i ia 1 1 H ar 1 j-lx^ (J-«l-C. ^ (j-uxJ 4^LU (_y5 * , 0 jl J a<tj (^^jx^sJI i_ 3 jLL>.VI 
jl 4 _uLl^j^ j\ 4_lIjj>. Cxil^ siljxu i4xj>-jL>JI 4j>JL*JUj (_^ux!j (Ji».|jJI (j-a (_y3Lj i_£j-J! jjk JLx>-_jj| 
Cxa J_jr.~i.ii.il jJ Sj-lTi$ JljIj^ 4_uIj^JI 4_i-u JuL^JJ (jl jo! tiLiLa . t 2 u « <j 4_uljj_j£ (_yTu>. 

iJjLib jLa-.~i j xi ' Lsr.xoLj (_V“^ (^IxuJ^?! ^»L>Jll (jLi 1 It-uiaj 4_iSLI_j i4^txatxaJI (_^jJaJLi 

j* i>*» i 11 4JL>.^>3 (jl JLfllsu J-Aj - j) Alt 4 _lLl>JI 4_3t-aj_jJI 34l_C.Li ^1 a“i ' La-x5 4 x->La- i4j_ji]| (jjjJaJI 
Lul Jl.2,~i« j <^P“ ‘ LxjL^J (jlii V 4 JSLIj 1 LJLw 3j^l _jJLa j-xC. Sj-A$ (J-al jxi (_yJI ^llLso 0 l\Ji> 
L^_*_a (_ r xSLJj (_>xixJ (j^-lj 4_pljjJI 4_ixJ_L^JI j_o Lj|» (J_^2 j_j itillj (_yJI (J-ixjj JL9 La (_y5 


• « I jlL (jSLluj 

i ; I 1 Ij (j^a 1 11 jtfi ^ 1 Lu_%xa X L~> ^ x ^ u.lJ 4 ul^^JI 4 _i_u JLl^JI (J— a- ^ "1 ~i in 

(JxLlLS (J^xuJ c '-x^ 4 4^j^Ja_i 4_uxaJI (jl (jSLa-JJ 1 Ljj jj-xxa j Ljjxa-j (_y5 (JA-Jljj 

(^j^LxJI (jl i- 3 j-ju (jx*-I^ 4 _c.j_Sj J-f - 3 4 l » 1 " 1 1 i l l (_yi ja-ikl_ixJ (jl (^1 i(_pajJ,l 4 _xa 

(_yl!l JLUI 4 l^i>ill 4 _£liaJI (jl C-j^j-o.) (jlxojVI ^a 1 n->- (^ (JLL (j£. (j-ulj-iiJIj fc—jJLSJI (_Palj-a|j 


II 


lihll pJId &0 niliniinn lolill : uLiulU JjllnJI 


2006 jwiuj] -jjgifl 5 5 liuill 2 jieJI 

J<A,l Lg-La (jok "ill j? i— ij-iluXlj JSUI jc olxJt LlaLl (_,-3 jL-ujjM l 4 -tig. cg_j 

(_yj-u_LJj_! I t- x 1 j x J, I (_yjJI 14-jljuJlj 4-L4 -j-uJI (J-tuajso (_y!Ll!Lj iLuLp. (jjk j—ljljJ <A^r..Ci \ jajjLa 

I °i jj£Li 4 jjIjj ^ ^_J k ' La (_ ynx-uj 4-uuJiijfc jl ' *jj 1 -Vi 3! IM a® j£j-!l 4-S-il 1 nil (jjalj-ajU 

(J£j?l (_y!l jLi 4 Lll>u) Luljj 4ke_ajJ 3jLcL 2 ' (jl Jl*J 3jij|jJI (J^jfl 2j ^ ,", t | jJslj (j^aie-jfuJ I 

(_y3 4 _lLi_>JI aLsJLstil Cu-a-4>L-u JL9 jj£-3 Ij^JJ i 4JL»-L». iklLa ^J- *- . " i juiJ jl (_yic lalj-ijL u ,0 All 
Ujjjk I jl 4, aki>>ll 4-plj^»"i 4 j?l SjijLflJI (_yll 43LkjM_! i4£._jSj (JjjS <_il2JI (_paj-o (_ylc al k2.ll 

jf 1*3-3 j ■>«■ j» t(Jj 2 j jl ^akuj 4-iic. 4JUI (_y \is> 4111 (Jjjjjj 4 2 II j_LaHi Llujls- l_Lj| 

^alj_jj| «L al*-!l L~. , ,. t (j| jj <^~~ (j| ^ > <7i*i V LliSI Ijlj ^3 >0 j£|j 

(jjJ-uJI 4 _ila. c. 4jjJ i_2itj cdJjJ 4 _ jc-l T uj i(jLui t jll (_£jJ (jjJi-IiJI 4 _i,l a c. jc. jtljj.j jJ. 1 4_u_i_>JI 
jc 4JjJjji-a j3$3 j AJI (3 Jl! 4^3j*_aj 2 J jL»_a i-dLijfc jk ^akllj 1 L^jl oZlluaj Lj^LLLl 

t4,2_i4J 4_uL_aJ^ CjjLcLaj 1 4 2c gUJ Gj 1 4 1 .^) "i ce_a ab^k. Cj jl j 2~ 1 n a L 4 J (_y2-!l (JjJLUl 4 _ilac 

<_ij_lu 3 (jl (_}j- 23 (j-! jlka <_jjl£Lllj iCjj?j£l_U j-a L&j-jC. 3I JliL^kJI *■' £~ -~'l (_yJI (_j^aie_ifuJL j^Jl 2 

4^ llLsJLl 4^1 ISUI ^IjjLi jjJbj (jl jl i(j>LJI j <>>^l ' 3jj-j-a OjI^ _jJ (_y^>- 1 ^ 1 mjj ill 

Cj-aJi3 jj JUJ.I I j_4 (_y3 CjLLil>iJI (J-a-C. 42j2.->. cLl L_aj.»-| < uj .tiiljLi 4j-i>L>JI ClillpJI LilUj j? 
iSjl Jl^I] i—jjjjm 4 2La C. (j>s j?JiJ L^jjLlb ^jj-iiiJI (_5lj J^-iu (jj (LLL^ i43j?jS3La!l ^1 3^1 <- r ^4 3 l 
(3 jlL I CjLLlj*_i 3$l£Loi! 4 -l>JLI Cj 1. 1_1 >J I «LaJL*JI c-j L~ / „ I jj 4 _x_l 11!I (jj^"i ( H IjLa^ IjSLifcj 

4_3t_iJli]| uj ^4 jj 3^ <>>tl 4jLiji.l_3e_i ja_LUL>JI J33J 4 ^lj 211 1 ~ 1 1^^ <><->■ 1 1 (_<l>q 

333~i-j.ll! jSL! Ij 42<t jxi.ll (j^. 4 _>jLI]| (jjslj-ajM j^i-a-a-J (^j^LuJIj > .1211 ( _p3|j_ J a| (_ylc. ^IIlII <>> 2tl 
L^lp-J j^jLmll (j3ikjJI 1.L a <~| c 2_ill£j Lh® ^Lj-i..j.i.i 3 iji^jfcjJlj j»33e_LjJI JS3 

4-a- j^> 1I diljljj 4 flfl-ao (_^Jl!I 3-L33HJI (^1 S^LtLajlLi t(jA.lj till olj.LiC. (^1 jLa^.j?l Jj-*-a 
La ja-4l (j-°3 . u j?l 4 -L.aL S-iJjjM a I j-LlI 4l>-L>JI I ^~l j 2 ,*I," , ., a » ' ^jl-Ll 4_3 c_ljj 

(_ t jjj1lU ?Ij 3 3-^ i^jJI CjL-1 j i..>- (_y5 (JjJ_*_jJI jjb 4_i j»L_t_2JI 4 _ ^ I_l->l1 I 4_l>- I j—scJLl (j£-a-i 

ljukj l LAjlj-a..~i.j ul (_yLc.j-4-j.uj (_5j-!l 3-^3 i<— ijjlsJL jjLi (^j-ll j-4> 4_jjf ‘.l—ijjlsJI jc. 4_>u)llll 
M j^J Cukki L. STj-loI Lllllik (jl Cj» ai u jl La (_y3 CujIj (J^3 i42LLp- Jjls-jjs Ltuk 

jV j? jjkJL 5S3 j_j-uLL cLL^ 3] (_ylj»- 4 jL 4-IJI (_yJI 1 4 _c 4 j a~i j ji" jV t_il j-t uVl Cj jus-33 L43 j_3jj 
(_y 5 JlSj ‘ -*~J3 3d’"' 3-^3 ‘(jjojVl i-djLLaj? 4 _L 5 e_i ju-alLi (_^jJI (Jjvj_ 1I jc. t jJLaej 1 4" ^ < ' 

JlcLuuJ JiS CjL_l->JI (LLcj 4jjIj 3II 4 . „. t i^tl jLfl IJL4J3 1 L4J jjkuj 4JLjk 4 , „2 it j-ajj jl 1 11 
jl jJlIj lakflJI (_y]| La La3J (_y3 4 -Jjju.j. 1I ju>o Jl£ (_yjJI Jlila j^>,ll oJUfc j-a juake "ill (_y5 4_uLuujjM 
4_a^>-jJI j-a j-a j^Jj ‘^Lvj l3-ky jt (j-uSkll ( jr lc Jj jaLk (^1 Jk-j-II Jd3-ki juu] Llub 
LlILc. t~x 2 2 jj-^, 1 Lilljk (jjjllll jl_^ 3I3 jk-jLI ^4 fl,~i,ll j-a (jLLaj iji» _il ^4 is\ x\ 4_^->JLl3 


II 


Ilhll fiJliJ 8 U 1 nilinimn lolill : li liijl l; J)UnJ| 


£ W< 

2006 jimiuj -jigl/l 3 5 lUnJI 2 mil 


L_lLe_ai>l (ja £-mjl (JSLul .1 (jialll (jl ^lliaej J-aVl I jufc (jLj (j-\_a J ( _ r lc. Llj i4_lLlj»i 1! 4-uiJLLgli 
^jLajl (j! dup- i a a » a j-ifcj LiUj j—p. j-aVl <jl jJl-jJ (j^J t4 _i a.mlatl jj_aVl ljr 3 l _ys 
lllj i/ia J_Lo l_L*_a <"-j3' ' £ -tLc u_<jjiij Laj 4_jJLpJI i~il A /^»ll a jut (j| i~i i H i 4 j^ mi ill 

(jLa Lilijjj iLg-ia (_pa JLse "ill (^ (jVI (^J! C*' Li 4 JlS L&Jlls-j 4_j_ljllil (jl a.a~i C. I Llj u—i^jSLJI Ijufc 
JL^"i < u I (jyl^. l£JLIi ^al (jjaj SjaLs (jj < L~i,< » (_ 7 iiil i4_uajJLp»ii! lLujlL^JI t _ r 3 j.a> (JaV! 

uM\ ... 13 &JI : ^\Sl cjVxIV 

ilIiLL—aJI 4 t-» . „l j ' (_palj a^M (jl£Lal (j-C. CjJaae_Iij (jl J j 4 j 

(_ylc. 3jJ_ail (ja gl <L»VI jj£La (_£jJ! (JjL^JI 1 3" tl jp. Cj jL-a-."il< u LLLfl 

i(_ 7 -i-p*J! (j^>,_c Ar Lilli ,jj_L j*l JLar~i < ala (_pslj_aVl oj-ifc Kaa (_pi_i Ar jIo 

4..“i. 7r..^_ii (jL^ (^jJl^j i(jj-aJI ljufc 4 _i!j_i (_j_3 (jj_ui_il! 1 i'll & dj|j_a3 (_£JL>-! Cj«.L>- (_ 7 aJI 

Jl>-I (- <, A ju Lajilc. ( Jr ljj>iil (j^>j ae L" ^ ' Lufc A is~>si\j i jxSa (JSLuiJ (_g^ mi 1 1 1 4_lLi JLlJL>o 

Jll 9 (_p3jJ,l (j| ( Jr 3 L—uulaJI i *1 i^ij (j-Las-j i La (_paj_a (j_a 4jUL*_a L-u-uU l-c-l-lLJ! (^1 (_ 7 _l3j_1I 
Lilia i4iiliij^_a (jJl « ' J_c 1 ■a-..~i I *1 ^ 3 II ^jiajjJ.1 j)_a J_jlj_3j t ’'Lj • •< 4jLfl i La (_ 3 -jljj (_yil 
jaiajL-a (^ 4, 2, _i La (jVI ^ 4j (JLUI 4,lg.../ u (jjJaJI ajuk (jLfl ^ l .x ll j) «LLi_*_a (jjj-k 3 j*l J-a-.„,~i„< uL 
L— uuiaJI Jl^LLlJ CjLLls* L^ia (j^ SL u (_yliil CjLjJKJIj 3<t 1^— SJ ((JjjJI Cj L a "u >i a 

J13JI JljJljso jali-i (jy-is^ .JLkil (j£. 4jjj i ii II 2Li JL9-U ' g < a (j^SLu (_yjil i— (J jtiijxi" 4_3 cj^> (j^a 

J ’s < »T I)j ^jl_*JI (3 j-L^ 7r JUTA ^<uj (jl (Jal (_yl£. t l,.^.~nLl£ l_3^ls» (_y£ (t 

(^Jl (_ ;r ailjj (_ 7 -*J ‘ i ( _ r ^ Lfel LLll^l (_7jJI LuLua. (_^Jll>.| L^j (_r^^ 4_ajjJaJI 

(jLa la£La>j t Estrogen receptor gene j* “, , „ V I Jj s~ ,., a ^-LLI 2 J LLlj>JI 

( JdJljl. L_3ja>- ju»al) SaLjJI a^ajuaj 4-se-t-se-La (j^J (jl (_l3cj Lljliij^a L^_i (_?-^il 

_jij l_3j-j*j (JjJljj) j-l-Jl T J I j\ ( jLt^>l aaj^jll (_3jj^>iil ju>.| L-3JIJL.) (j^xaiil jl 

alatjlu (jl-3 I jX Aj .(j-ULa (_psj_a-l adlLual aLse-UJ (jl i n (JliS (_yi! (^aj-l Jl^ i I L4.ll L ' Jl>.1j 

(_ y i*3 i(_jiajj_lt jyC. 4_a-4-aj 4.^->La» j l^.-/-u I (_ylc. ^jLLa^?L t - j iUI t u (_ r I_i_>iil (j-^j ae Lax! I 

i4jLj^|j aQljlc. (^Jl 4-uai.lL iLa^^? (_^jJLui La^J i Laalj 4_JI 4,u>illL i.L a.4 (jjaJ ij-xiSlil a ( _ 7 -uJI 
• ji^ll 4 JjL*- 1 4_aaL>Jl aJufc ^IjG (jl 4^Lta 4_aasL>- 

aJJb Jjjj L (j£. (j^>~ **■ 1 1 ^1 j a li^aa ^ t f j_a_3 i4_jJilj^JI ‘ ~ 1 ' j ' 3 ~ 1 1 ^ ' 3 ~ 1 1 <>> A t 

i_aJ Liu (_5jJI L-jbSLlI CiiUr gjuA (j_a la 3alj-S (ja 4-&LLI (^1 t(_y-u. >JI ui"i!L dll jia~ill 

(_ylc. (_^aie_ui (J^ J^Liuj j_JXJ (_y3il (i— ajj_*_ail JukLui) (Genome) 4_pljjJI 3 j-j lv jJI 4_La 

i4_uljjJI Lula^lxa L^J ( _ 7 iiJI 4 JlUI 3a jl t(_y i_L>Jl (_^^a-Le-uuj I 4 -j L. la-«-i A L 3 1 1 (jSLa-iJ i3jav 




lihll pJId &0 niliniinn lolill : uLiulU JjllnJI 


^UIJL 

2006 jiDiiuj -jjgiti ISM 0 jicJI 


J}U- (_£l .SjVjll 4,_ilaC. JJi xillju jl jSLa^ .4 jLl>. j-a 4_allie-a Jj»-lj_a (jx ala xiu J£J 

(Postnatal Diagnosis) SjVjII j^u L^j jl jSLa-j U£ (Prenatal Diagnosis) J-a^»J! Ja-I j-a 
j-a 4-ut-LaJI i J_$l>xJ 3j JuilL jtlLa-i (_ylxll « I . j. J» Jl 3 iLa JJLelxl dijl,l J_*j j I 

.(^jVI jJjSixll 4-L>j-a (_ ? _3 jxfcj jt 2 ^:11 (jyJ L -. -s JI (j-a_i.lr..xL.~t]| ^alb (jl 1 <>ijl j£Laaj Jl.xxi 3.3 (jl (jjJ 
(_j <j -%• j . >i aj (aJL*JI Jjj ja-Lut—a jVI j»j_33j . (Aj V jl_jLx>.jl,l) 3jjJ_*_a L}Ll>. jjLtixj V (_gjJlj 
4-J jJLyall 4 JL_lII (jbj-a^ 43jj-*-ll (_pslj-aVI (jiajt-) (jxada xlxll J_aL>Jl 3j2i3 JjLL a Lx x. ill j-Lax>- (_yl^- 
Jl aUVl ... id j— alj .Down’s Syndrome jjb 4-ajjt-laj . Phenol ketonuri a 


aVjxfc (jbL^j*.! ti.x-Lx > - ..Lt-t-all (_ylc. 4-a^xij jJLxj (^Jl (_£iijjj ija-^jLiLa. j-a Sj^La Jx».|j-a (^ 
J| 4l_xjxlx-u (_ 7 _a-xxx 3 4.3 ,_i 4J 4-iij-Li j»l jJcIlx-uL Lilli j 2, (j-a 3 J^-J-a JsJj-a (^ JULVl 


^_i 2_3jj_L (4_LI jjJI 3jUI jjSJ (^JJI jj_a jJI SdjJa) DNA Sequencing /\ « l(j. j» 

jji^vl Lgi-a iJJlJu ( _ 7 2xll l-3j-x>-V| i_xjjj 3 4-3j-*_a Jj, xxt >JL (_,.g".i~ .41 _lL9 CjLc.Lxxj (jj.it.~i.ixi~ 
j-ta-i (jl 4-seJ-Lxall j£Laa_j .4-uljjll Lijj-L>.i ' £ < a jj£Jj (_ylJI 4_aJtx2all aLc. j.< xijl.1 diLse 3 
(j-^j sc da II j-a 4lj-al_ll JxjIjJJI jc. Cj JlxJUjLljuJ .(jjj_>.VI (j^sLie-Lxi^n diljLtLa jc. La L^» -*■ 


Laj . ja-bjsdl Jidi (_y^ 4_l_alj_£j . Jj-Jll ,jj_iljfcj J,L Ti ( _ 7 Il!I L_xj|jL>JI (^Jl 4^L_Lb^L (^IjjJI 

4jL_p* j-uj Jila-ij 4j^ J^ j-^a-i (jr-lll 4_uljjJI CjLajLdl Jjjtlu (jL>- jlal j^a cdli (jd^- q-JjJa. < xi 


j^a^ll 4_ aads-j .LjjLajl«ll . j ll~ (_ylc. ^ALL^I ijjljd"^ (J^o Lr-xxi I L^JjLs- j_a / ,, ' djLajla.a (_yll 

(_y£.L_ail->-VI 4 -»- a jl 4j|j— LJV jl 4_H1 jLi Jj- 5 (j-a j alt 4 _uIjjJI LllLajI «ll (_yic. ol - ^ 

CiLajMI oJJb (_yl£. jl L 1 1 j| (±x-tL>- 4j_flJI Lilli 4lajL£. (_y5 lj_L-id ljj| . 3I4 »-j . „ |»Ll J<x~xu 

Lilli ijlitll J_c 1 1 a (_ 7 lc. ij^xsCi 4 i^y\7r, xxill tilli (_ r 3 4-LalSJI L ax tla 3j_3ll JaLaj (.J^- i—3jjcLu-u 


l_xLj3 CjjIj iLilllij-j-iSJ JjLL j_a j| .Lilji xxi->- (jyiL- Le-tblj j^Lij V J-*J tP'jJ O^J^i a-jLjxa-a 

jSJj i(Lilli (_y^ (jasdl tillj) Liljlj_Lul j-a 1 . 2 _l~ 4 J Ij— au (^yxLsdl (jbjJ, I ) j— a ^1 Ijuk (_,, 3 .„ jJ jl (^ 
(5 1 jji j^J ll_i... 3 .j L-i.xiL-lSL.i-j.L (jbjJI j^l 4 lj j I ni l 4 jjjJI 1 - 4 J C-XJ- (_yjll 4 — ill I ^^JLc. j.lhij j-a 
CjL*_j_j 1 I J$ 4 _^jL>Jl j| jL-jt„~i...xiVI Lili j Jx-ie-i LlAj . j -5 JlIc. Of . I 3 -bl JjLjso (^jll Liiabj— a .(j-u-J 


. 1 a i i xi a Lilli <t3j-j«_a (_ r 3 l_lCjj V Lil—xxjj oil jj£S -iSj ijlj-x-uVI ja £jlll ljuk j-Jull 4_3c_pl^ 

(jn Lj-a_»JI (jbjdl Ijl^- 3 .(Huntington syndrome) (jbj-aa Lilli ^JL- Md_a l_jj b-i ; lj 

. i' x-a 1 1 jLfl Lilli Jj a Lai j-\_*jj^M j-xx. J_*_i VI (j-aJe-xTull ^1 a* j ^ti. . V ^1—ajJI < ‘j 

3j._i.xtj xi 3 Ll>. jl i ii iVI (jxi-iJtxj .4_5 jjjl 1I (jbj-ll Ijxxk (jlalj-C.! j-a a(_j-uj (_^l 4 jlx~ j ^ Um V (jbjJL 

(jAjljj 4^11 (^ jjljlll ^Julj (j-uLx. >VI (jxaj^l.1 IJlx-JJ -jd-T (j-aitxlu (_^| 3l_p- j£. t 3l~rjc3 V 

(jbj-all jjSJj .Hallucination jLi-d ' 3 4-xx.jUll <^11 SlaL^VL .Excitation jjl jljUl jUt-^ll 
(j^jJI (_p= lj-^f (iulj-Lxx. J_d-i 1 (^Jl ^xxaaL Sjiba J>LL lUjJ I ^1 ^jjl 4 _a-p-j j^LL 


II 


Ilhll dill! &1I niliniinn lolill : uluiJb JjllnJI 


Q 006 jmuijj -jiglfl 3 5 llinll % null 

SJljLlu 4_2j^ia-) (_p3j_U IjUfc (J a ~t L> . (LJLL ijr u^jX\ aVj-* (jA» \ Cjj^a-J l_jj-Jl]I <-7^) 

Vi ‘^.13 >LaU» (jjjjVl (jjSLj Cjy* J2IL (_pa jJLl 3! ‘.(Autosomal Dominant) 

Jlj3 4il l 4_^aLbjJI olj-alaJI 3^3 (jL< >i iVI 1 £ ' <_)Lo_i (_yjJI Sj-aLxl I J_*jj . 3^‘ “ Indl jL£ 

Jljljj i^jJI jJI (j-a (_£| (_yl£. (_pal j-C. I (jl (jjJ (_p=>J-al] 4 j j < nt l 3 j.., 3.KII ( JJ l£. J on, no 

3 ! ui - 1 3 -° ‘(Carrier) 3j. Alali MJsLi j] <_p=>j_a_L! jLJaL (jjjJljJI j_»4 4_!L>JI ojub ^ 
^■JjonJIj .(Affected) l 3* 4 (_p=>jdL loI oV < u oJul-I (j_a 3 j_n*Vl JLovVl (jSLIj t j_ 4 > 4j t-jLxtaj 
La : a , ., 32 tn . (^jj| (J| j inti 3 ^ LiUjJj i(_psjJ.I I J-^l ^jL*JI (j^a (_£l V 4il j^jJL 

CjLl£Lal JJ (jl_ 3 liiljllj S ( _p3j_U I Juk ‘ A a 4 jLi 4_tiaj j a i .j ■ tttl ^1*J (jl 3 JljI_3 

: L^laj jooLndl 0.9 jJI (_ r 9 4 j^>-I (j-ajJ 4-Hm | ^.La-U-u (_p3jd! I J^J jdLdl (_yn_in-. dull 

(jl 2 *. (_p3jJ,l Ij-gj L_jlon j i ji 4j| l 3.1 1 a (LL*J (j^>- L-lLuall i _yni r A II (_y3 (_, t jx 3.1.1 1 j_uLlIt La — 1 
jl 4_djl*JI 43l_p- (^ Lilli j_pL3 Laj $(j_<_aj| ojuk (_)j^ 4iLp* (j"iu» _u u i aj.^j S(j\jLJjVI (j-m jJLo 
5S(_pnlj^a^M (j>a £j_Lll Iji^-i i il ■ •< 4jLi LjJl>.| jaJL*j (jl (_y£ SjdlAll Laj S4._‘2gJ,l 
(_y£ £_a-IL>J,! 4JLaL*_x_oi S(_j^aie_<full liJLLi (j>a ^^IL>d,! (— kflj-a 4, j.'c. (j^£L_i-u (_^jlll La — Y 

4Jbl i-tLjd Col^ I j! La^J ^4JLa ^IjjJL dlLlall luj J-4J S^-u^ai&AlIj 4_oL^JLl 4^Lp- 

(jb l _ r x ^> jJLoi J-a-c. ojj oJl£ lilj ^( yin , Al l till j (j>a L^n-ljj ( _ y l£. (3^lj ^2 ai (J^.3 cAl j! 
lilj ^(Jj-a-C. (j^a (j-L*jjVI 4 1 *, r ijJj ~i j i n 4 jI ' 3 i , ., a jLL*3 OjIj liJLjJ ,^11 |jufc i 3 tAj~ 

I Juk (jl ^al*3 Colj (_^a3e_dJI ljuk <_ojJlSj jLfljl (_y.lg. jTw u (J^S dllajalndl ^ J 1 i nj^j C< 

4_L2nj_a (jl I «3»il ^JL*3 i 1 1 (g i L_L*_aL>. I j Li-i-u I (j^SLd (_ 7 _aJL*JI (JjkJJ.1 4 j_aj u La-ij 

(jJ 4j| 4_a=>L>- i43LaljIiJI JpLtJ (jl (Jj- 3 ‘(jOujVI (j-oi (^ _J-*J 4jLaL>Jt <-dj3 ( _ 7 lc. Oj.izr.u u 
Cju£ jJ IjLaj $4. jlc. c^lajl (_ ;r ILl I 4_adtjiaJI t. a,_‘,ll£Lj| (JjLSjs <j-ajd! (j-a VI Ldlix-aLn- 

(jl (_£Sj_* 3 Col i Lu-aj Sjo-adlj 4 3j oi. t tl 43l_LLp-j (^j^LuolII (_(ajdJ ajLlsell-m • •< e- IjolS 

(_)iaJjJ.I (_y^ 4JL£ Lilli j_uG La 4 il £ ill Sj_a_*J! i—a-ioJLLa 0 Jot 3 — ll-u (_jIi 1_£.^JI (_psj_a 

LlLso jl 1 al 3 .~,l j L ^ j, i 5 ;, , || un..i u ^a (j-L^jxtll Lilli ^-lflLL-t / u ‘ 3j <2 jJj $4ili 

(jl Slondlj 4_a-on,tl (jyl^. (jcaLjil 4 -luL < u J-^23 (_yjJI 4 _ujJlJI CjL»_aIL>ill (_ r fl (jVI ^ A ■jejj S(jL(J-a 

^Al LnVI (j-LaLH!l CjL^j-lu C-^LLal i u I lil n- is> (jyl^. (jCaLIiJI (j>3 (_joloe_LuVI aV_jjk J.j» i~i i >ij 

jl>“? cr^ 

(^yjll CjLa^JLxll tfjLib SjLon. (_y5 (3^11 i_o>.La3 (j.a • a . .. 3*t ^jdaj (_^jj| (_gjj) *>.1,1 (Jlj i m tlj — Y 
(Jjkj SL^-j. n>Laa 3^1 Lh 0 1 ^.*.-1 i-j jl Lkj-ouJ (j_a 4_ij 3 C. Laj ir, Ail I jlj-mVl (j-a Jl*j 

4j>-jjJI L-xllaJ 3 I jl 4JL>.jj ( 3 II 2 J 3 I i3^ (J-*J ^LaouLa l^qjg. ^jllaVI (_)ojl]| l_ijJ 3^-101 

(jjj—aJI 3(5 i(_p 3 jJ,L l_iL ts\ a La_ibJ-L>d 3 I ^uj lil (_yjoL 2 J! j^x 3j l^»~‘ll jt (j-a 3^-^^ 
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I (j I (_y3 t /j _it-a.ll jjjsj (jl^ I 1^3 J! 3^^ JSjjlj i_dJ jjj 5 Still j (_, a>. I J3 jjLVI 

(_)iaJjJtl »LLa-gJ (j//i.7r."i.//i 1 (3^ •*■ ~.~tl ' (_/j-iiaJI j*l_i3 4-!L>- (_y3j SV j»l j^»- .~.~tl {ys 

jaL^-II 4J^flej j^)_U Lkj_3ljJ (_/j*_! (_ 7 j]| (ill Llt^J I jl I Laj SV j»l (JlLtlll 4_3tj21-l 

^-a2(->JL I 3' j*! L/Ls* LZiljjij-a tillLa-i L& til La-i3 jjk (Jlj < m tlj S(J-ilLe2/JI (j-a 4 g r j itl iSjt^J 

itiljLiuil (j-« 2 412 / u I ^-La3 4_i /iiflll oJUk (jla I J&Jbj ^L^MLal (_y3 3->JI jjb 

C-uU-taJlj (jiajjJU) JuMiJI CliLgjsJI ya 4£j>- (J£ <HiLij>. jLea JjJljso (Hi L*_aia»Jk I yix J CjIJlJ Jl3j 

- <^> i^»i»-~n 3 ^-U 4iiL*j ^ j_!l 

(JjjJI (_y3 (ji_il J 2tl (j-t_ii*-U ^ylc. (_<j*_i 4jI i Luk i " 2"' t-» ' ^ jJ! ^ 5 1-» *.t I ^ j " aVi 

(j^SLj (3^1 (4^1^ i_ aljJa^l £_a (J-^a-iLa JCiLi £-Liaj^?l ojuk «L/j/IjJ IjIJljJ (jl 4xa}L/-u^Mj 4_u^-*JI 
‘O^J^ (Hil_^ (_^j 3 4-ajjUI (j-Lil^jiiJI jl J^uzu-uj^ 4_ajjUI til Llj^sjIl! I £-usjj i(_yjjlU £_a-i->Jtl L^i-a 
3l*-jj 4-1! 0 ,2,//il2.1l JuljJI j-ifc i JLjJLl I juk yA Ls-L>Jlj 4j^_p. t_Ll_^>JI ja-ikl (Jxjj 

.4lLa!j^ 3 j2 -». ij ij-flJI 3j 

JljIjjUI ayj£ lie. (_/_ti_3 ’ill (_/j*_i 4jl3 - ' 2 i ... a C/ts-j-La ( Jy 2i!l 4l5_uiVI />Juk (J$ ya ^.Icj 

(JaLbl y-i £ ?ej 3^ t-il-j t-all yxse. j^ill xmj duy>- 4 _da jlj j»L _c at! {y. 4^>oLiII 

f^A £j . All jji Lxiajl Lufcj i(J^>JI SjJi3 (j-° 2 ^SLj_ 11 4_(t_(i>JI ( _ y A 

3=ej (J-4> • J-4> Ijtib d < " Aj ^Jaj ^jJI JlJ-ijJlj - I £ a aia jg j 4 jl ^ r 4 _l3|j^o 

fj£ Jj (_p sj../j.-Ltjj Jl_JjJI tillj 3' 4-aLiII 4_5 j_*JII £_a ( (' ta t,l <j-\_L>J| \j,>> q -*■ > jjl 

t . t-> 1 1 (jl£ lil l_3j_*_i V Liil 4a^>Li. $(_^jLe. (J^LiuJ Oj . a ^ (j^ 0 42 /, u (j"i jt ' (jl 

jjb La t^jLSil (j-(fci (_,JI 3j3 /^>ll <-;-1 j^I (jl LLfc J^jlj ‘ V j»l (_p=>J-ll I^l^J (_ / < ulill aljjJI JLa-_c < u 
42L1S (ililjijjj j_La 4i J-^4 ->- 1 tilLolaJ 3^1 aljjJI JA t /La.11 <j! C/ ale. Lilil _jJ (ilaSj_a 

(j\JL>Jll fjA (J^al 3^-a-*JI tiiie-LlI (_jJI LuLjL-a-i-je-a ^Lijso ' <>" I LlAj 9(_ j. i / ti II ljui (Jill 

i4—L£.yusyaj 4 t-» t, I 4l./,i-u^fl (je. 4 _iL>.^LIj j_j-aVI OJJk ^-JaioJ Mitlj (^^jjLSJI 

^j_aL_eaJI i 1 Aj t L i(jtc.j_lull ^yj| 4^Lx23 , i?L (jJjJI aLal*-i Jali-i jjJtll I Juij 4 _ijlSIjj 

(j-aj t4L./ nVl olxJt (je. 4 jL>-MJ 4^j1Ij jL>JI (jr aix]l C-^e_iJLi Lllaj^ ja^aLia Julj tL 2a (_y l _c / u 

4,12,/ i.i V I ^yle. 3 xL-u ljukj 4_eajLj/^lj 4_uj-*JI LuLtAiij^a jaJ^LS (_yl!l 4 j_^>-^I aLLae.1 (_^>- 1 

(j<_ i 4jjl_jll 4_ila_e. (jl- 3 |j£Likj 1 ,< ‘ l ut2j_j_uVI (_ r 3 SiLe. ^j-Laji (_y^^ 

(Jjl / till L^_l 3 La-i 4Jl ,//J.I (—uljjv (JSLI V a j / /i <a 1 2 j a z- Lt-alg. l^ljil / - 1 1-»~~ 4_aJie.j be. .~.~tl 
(_yJI Luk 2 jl_Ju'i?l jJu>oj .4-tla-JtJI tilL I 4 Aisej JL3 (_yl!l ^jLl/JI (_yl£- 4-Le.juSJIj 4 j_ijjL2JI 

LaSls /4t>-jLc. (_ylc. Li2jjL3j (_j2aj-U (— sLLlI^I (_yl£. LujJt^ (j-Li 4 x / uLL/ 4 - = 3 a j 4-a l / /i a Lilli/k 3 I 

ysjX ^LaL>- (j_9^ jt^ — (_yjj^?l (J^j_>JI jiLl jJLaj — (j-Lia>JI ^1 (j! ‘ /■ 1 (j- 16 - 1 


II 
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(j£. 3j-a (Jlj i ii II jjjlj Li^-3 I jla c * 3 j_*j V LuSUj njjjjsc. lHa 

(_y3 j-uLi 4J (jjSL (jJ I JiA (jl L2It3jjL>a £_o i La {_y*J - « (jjaoae. i*a1 (j_a aJjLaJI 

J3j i(_ y £.Lall>.VIj ^ - ..aitl cLsatjaj (_^3 ^A, u j-uLj 4J (j_j£Li (jl (JLaH^I (j£. N '-^ ^ ^2j ^ 4JL>. 

Lkjj_aj (jf (j£Laj (^1 £->-ji,l) £j|jJI 4_)Li-£ (_y^ (j-u-a-Lj*. (^iisLj 

Y * * V j»l_£. clil » a " ,->iU (_ r 5 L^jIj-jjLjj (_ 7 -2j->>-!! (_yi_c ■*■ jUJI diLLLa-C. ( jr 3 jj Wi 1 1 

(jl (£ I (Ji a . ~ i.it m Cj Llje-U lj -~ i. j -u I j (_yja j-ijjsJ I j_ijajJ!» (_yjLj£ JMj>- (j-« CjJjL>. 

di l_Jt-a- T Lj>J. I (_£jJ ale. (JSLiHu 4II_>JL*-a j<u_Il! (_pi l aillj C-iae-i-ll lLsL j u-) (_ 7 J-C. ^-^-ijaj-U Ij-A ^-Ls I 
(Jj-LaJLl (_p3> -all (3^-3 jJI (_ t Llj>J! ^y~i _c 7r jig ~ill (jl_3 (JIj^l^I ^ j a (_y3j . 4_L_a jLm'iMj 4_Uj_*JI 

4_iJLt_>JI (Jj-LaJLi *J LjLSLal (iJl2 A (jl i_3j— *J (j-Ls. <— »J < tl ^ I t~ L_lj>.|j (j^SLi 4_!i_)Ji_>JI 

jaJ (jyjJ^ 2 j-Ljj>J! (_pslj-a^?l 4-sJLsti l gjlc. JLaH*J — (jLSLa (j-a 3^! (_y3 — ^aJL*J! IJj 1 i4ibJ_>JI 
j<u_lxjj oj— l1£ i_il j_i 11 Vj iCjVjL>JLI aj_A ^j_a-jv (jl ^-L j>>j^ I t _ <jjej (jSJj i(Jj-9 tj - 0 
(-jJ^JSliJI J 3 L 3 (_y3 (jj^J (jl ^ <j-&J ‘L 7 'J '?*" Laj^Ls (_y3 Jljj'i? I JiA ^ 

. Jj JjJI 33! 3 J Jl*J ( jr JJ3J5Eliil £>L*JI lLLLi 1 3L13 (_ylA. 

0\jx>oi\9 J\»Vl ...u\ti>h cibl/XiVl bcdlsa : lM\ uU\ 

Y ♦ * 0 ^Lc. 4 jI jli jjL^sJI Lajjia. (^3 Nature a.j JaJ | 21^ o jJLi 
4_uj^>- a—ajjJii l 4 , j 3 Ij-aJL^ iLSLj-alj LjjU.1 (j_a «.Lal*J 2JLa^a 
a J (_ y 3j l_^ajj_3l (_y^ (j\j^LU i -j <^" (^jJI Lj^LJU (_p3j_a 
(_p3jJ, JLjl 3 ^LaJ (_ y lc. 4jLae_jJI aV Jtk ^UoTi.juI Jl_ 3 j • ( ^ * ^»-!L*Jt (j^a 

(_psjJ,l (-j-.lj.jiJ (_ y i-LaJaJI CjLIj^. L^j J-aJU (_yjJI 4-iJt-uJLaJI 4_ajj_LaJ! ^a^-il«_(~ii jiV aLsc-uj Ljj^LU 

a Jl—ljvjJI (_ y A 4jjj_a 33JJ-J 4-je— lTli ' l ( jjlSLjjj Jl.lSL!I < ^ ' 3A3 i 4 j 2jl_Li>'i?l JlIc. 

(_ylc 3jJ_aJI «U SjjjJII aJt-^J JAlaJI (_ y LLaiaJI (jl (_$l 1 JljSLII (J>-l J jjl£jlLI ^ Ij3t-(tl I £ jl c- J_aIL*j 

aLmJLLA aLaj^Ia L^-tlc. Cj_(2 j (jP-I^ ajXall ( jr A aJLAj .(_pajJ,l i_u-ljiJ (jJ L>SLIj 1 Ji_iSL!I 2-iLijal 

aLc.mi J 1 J 3 J (jl ... ' aLiSJj (2_tj23-_a-U aLlj_>JI (^^.aeJ V cLtjLJJeJ 1 L-lLljv ^LaUI) ^lj 3t-(tl 

^«jj (j L.j-uj (_yle. (jVI CjL.tt.j j/lj i«Li 4 jL_ 1 j 3 ^I Jilc. (_ 7 _a_i_a_>J I (_ y l-L-alaJI Ja-ija 4_ul jJI 

Jjud! IjjN-U (_,.'_( at-> 4 _c.1_Lij3 L^j Cj-aJ ^ 41 a aj 4_ajj_Lajlj jjiJ^?l (_paj-a 4 _luJUA 

(^J-t at^l t aJLaLSJI aLiIj-isJI 4 ji 1 tl I 3 a ^-3 aL_al*JI (j^f ‘^1 3 K 4-al Jl a&j-ml (j-£LaJ O-t-aej il—uljj 
(jl3 I Ji£Laj . (_yujj-l£ (_yj| 4-11 jiIiLl (jVI (_yJ! (j 3 •»■" ' ^aJ La _j-Aj 13 J 33 JfC-ilu t ' ^1 a^ aLaj^laj 

4jjJl>. 4-tajSJ (_pajJ,l 4 -lIT ja^aj (jl 1 jIN.~i~ CjLllsJI 3 J 3 I 3 (jA. jl O^J-* 4j>JljL-a 

JjaK J *\ i~ij j ja^-aJ jaJ Lu^f (jVt (_yi! ^uj ^aJ jJ^I i^J- 6 ^jsJLljs (jl-3 Ljj^j La-$3 ((Jf 3 - 1 
(jl-3 ( 3 jj>.| 4_aiSLiJ laLija-i-JI j»jJI LijLs- (^1 J s Lag 2c. (_^jj 3 j_j 3 L^j J-a-*J (_y2iJ1 4_JVI 
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dlljl! i4laL£L!l 4la-C. »Lai all (^jiL. 4-L^j aLSjjJ^j l-Sj. ■La'a Jlja V jJljVI (j-t iJj-J-S 

i t-i ^ \j 4l_a-C. cLajj-la p j 2 t ^*1 g ' (J^i i"i < ( _^u^_i_A]| ^.Ic. aLua_2JI i(jVI ^_y-5l 

(_ r Ll ^ALLV-lj . j. a^aill (jjSL. < xi dJUj j»Lb i a^j 4 _lL>JI (JAJlJ 4jLj>. 

lt JlC- j t -^i i T | (j_a - Lahti 1 jA£ I J | Cj I j) i i ii 1 1 Cj 1^— A.Jt.1 Jj^u JL3 I dJuj_LJ I ^J_>- IjJ. I 

^aJj i ) ^A^ j»Lc. ( _^Js L kAlZl jJljVI (_p3j_«_3 lJ A-T ^J! i^sj-a ij^a SjJLI oj-ib c 2 l"i ■icj J-Sj i(_psjJ,l 

.(Y J1AJ!) j^Llil *ljjJI jUd fuj 

: cJoJl 1 9/9 a» e^am^l ocdlsM - \ 

dll_u_ut Xjgj J_La 4] C<4 i uj (j^!! CjLjl^jJLJI (J^ (jVI (_yJI JjJLaeJ jaJ i l-~a. II £j_Ajl lj_A (j I jJl_lJ 

^ jtitl sLajj-La Ll1£ j_LLl_i-u (_ y jlaJI £j_ 2JI ljufc (jl (_yS (J_aVI ^ 2 1 1 (j£LJj 1 (_ 7 _l 2 >LU (jj_ji]| 

jjjj-J (jl ^1 (JL»Jtl I Jufc JJ Wi 1 jjIZlU Laj (JLsJ.1 IjUfc 3j_u£ CllVjLe_a dlli^a ‘. (_j ' 1 3~ i ii t, I 
^J_2j N "' a 3 ijLdVI jdT (_yic- jihad (ojjJliVI) d)Lajl*_U 45ii i-uj ^Ig. 2 i^> i^>4-" t,l jjaljXI Jls»| 
aljj£ oLljj>J! jJc 2 _i^Li ( 3 .UTu ^I]| SjjIjJI (—ijbcll! J£ ^lil! http://clinicaltrials.gov jJsj-a 
(^JaJLi Alzheimer j_a-iLfcjJI ,_p3j_a 4_L>JL*_a (j_c. c^.a-.. Jl! jJijJU dijj (jl -2 a^M a_>JL*Jt 
i^^LlL-a -llj-U ^M_»J! (_p3jJt! ja-i-ul (j| VI ijJLti c. 1_«_3 4— lLl->JI 

^ j|_»J I a 3ji j t-> 3 Jlj>. (_ylc (J^ tiL! i~ii~ i Li I ^.>- (j *j Ai f~ (j^a I ^.Ic. j ■»■ ~ t jjj-5 1 it^« ,W\& 
cdjjJ (j^ g C"i,"i,i a i4_l!L_>i]I 4^>JL*JU l 4 _ill (jyjll 4 L>.jJ^|j ( JJ _i2ajJ,l jL lTlj ^I 

<_ijUo (j -a La (_ y lc. jJLLajj (jl CLiJjl (jlj iJL>JLl I juk (^ Cj ljj.la.~~J I jA-T (jd 4^txialj 2j£jS 

J. 4 »i,l 4 -t 1c. I_3j_ lij (_5jJI Itiilj (_y^ (j^-> ir "J, I J^J-U 3jl_jj dJuLt-a ijUaj uJI (_paj_a *J 

J£ j^du I I la>j * http://www.cancer.gov/clinicaltrials jjkj (jlLj-^JJ 

.(jLLaj-uJI 4 j>JL*jij 4 al«.~J,l CjLajlxI.1 

: u\ti>h \ L*b ,jS)}\j]\ dwilxaxH - u 

gAa >JI 4;ilj i— a l A~ 1 .^I (_yll 4-Lda a dill_i >JI i_JaJ (^LsJI jj ha~i.ll (jla LajL^i La^ 

(_^a I ^ al A. ~ ^1 (_yjJI 4 jj__i_j»JI CjLI S-jJI (_y5 JlJj_A]| jj La-ill (_y!lj i 1 ^ot j»Lc. (_^ (_5jjjJI 

La jjfc JljJ_jJI jaJL*JI Ijuk V 1 2, nua ^£.J^Uujj La I (jjs (j^lj i(_ y xa3U > l (jjLill dil_LLuLa3 
(JSLdJIj i(jjAJI IjUb 4_il Jlj (_ya i*ii ill 4LaL^ 3al^a (j^a (^jJdJI ja^JLLL>JI a a 3 3-w 

4 a ^11 J^KII ^^2,11 jjb 4-LaJia (jyl-C. (al«JI Ijub L 22j (jl ^J^£■ JL£.Llj La ^a-ikl (j -a (jl 

,(_paj_U (_yj| aiijjJtl (_ya JLLJI i_3_^j tdlll_iarll a .Ltl 
4lU VLa Jl3_u li 4xLlj>JI (^j-LiiL (_pslj-aVI (j-aJt-i 4 j>JL»Jl ( jr LajJI jj.Will (j£. »lla.c.Vj 
(_pajJtl I Jutj ija-AjLic. ^jJI jJlitj jj^a-i (J^LL-a (jjjL*j V (jjjJlj Hemophilia A j^iLiJI (_yx 2 >j-a 
i(_ja^l ( _, ,« x ^> , l l J -J>-ja jijJI jJLie 3 (jd aJjj i> J .I 4 jjj_U (jV jj^jJI i(_yJj_j^a (J SLA-J i L-uL-uaj 
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till jjj u_il i^U j~l£- (.5 jJI i VIII jilielLlI (J-aLtj ^ o i till (j-Gj)j-jJI gllli 

idijll (jl (_£ jJI ii— £Sj-L]| j.a~ LmJj 4l j| J lajojI V ^^>JI Jl 4-JL^. j»Jt!l ‘Lc.^j.ua (jlfl 

(_pajJll I Jufc . joj-U-i tj-> 'I a Ljj/.u (JjlLa i_aVT ^ * LkJtjwj l£Ljj-a| (_j jJjj jqJjlLIj 

(_|>sL$ (JSLjIi \ (jj <t 4 aj »l 4U.ll (jl t I JjjaJL) «L>JL*_oJJ 4 _x_iijJ,l (jslj— a^M jj-i\ (j-o 

lLLlIIj i(_p3j_«li Luj^^so Ls-^Lc. JLaj jL*JI (_ r 3 jSj^a £y> ji£| L4L>- tilllAj 1 l^j jb jill 

:j^C.ll]| (_p=>jd. t _ r JJjJcl]l j jaj (_j-l J^a !^£L «L><1 


4-0 1 '->i~Ullll £^LslII Jjjs 

Cy&' 

jl Juu L<u-£ jpUj { (1 1 n^U j£Jj 4 j (_pa£)Jt! jJL>. ^Ujj ijajJL jrt^+Ul j_a j-iifcll! jp\JJj_J 

.Hepatatis (j^iIjIjLlj^ii (J&j-ai ajL^i ^ o-^Lm ojla 

CL^J' 

. Cjjla Jtielu-ul 4_x_£Li jJuVI j_p3j-cJ Ijj-u-3 1 4JLiL^JI 4JL^_LaJLi jl_>Jl_5Lll j-a /V* 

CjLu-uL^jJI 4jI^u 

aLjJaV! ^JLc. j-a 1 Jl^jj jJLjtJlII (J^l_£. j£. 4JjJ_t^i,l 4_Lt_>Jl ^Lt.u-u-<-o Ij JljJl_>iJ ^<u 

jla-rtJ j^j| ^ 4_LltiiJ ^LuilJ! JUJL^J ciila^j 4<La| jiaj ^ Jljj V 4 j cjL-allj 

♦ 4_lLl>JI BjjlLaJI 

\Ui 

^-_t-a_-v (j-ajjt-iluJ jSLal 4_il_£ ^JLllLj jJlitlljl (J^Lc. 4_jjj_a 4_j_u_>. Bj-dls j^a t-aL iuTi^I 

.^p^-Uj jAjLuall 

\U0 

^ j ^11 Cj jillll jlSLal j_a "It 4_u-u>Jl jj-LaJLi j-Tcc-TlII J_al_fl < n u 1 nl j 3j_a (JjV 

. L2jLj dLulj ^jiil 

\W' 

4_jJUjj 4. 1 J..>. j£. 4_u_aL>. ^ Doll MillCf ail Jjl 

. tjr uu J^La jostllJ! J-alx. 4_Lo> ^yic. 


4_SjjJsaj Lu-p. L^liJuJU jirv. Lj^L>. JLxl L^_j_3j 4_j_u^_>o ^Lajjio ^JL>- j| 

jjiajyil j-a L^LaJI jl Lcjj tjjiajj-aJi L^jjLc.1 j-aj ‘^4^1 4-a-jlt^JI jlitlJI 4_u_>. JL^jL ^a_tuj 

. Li£.Lia (jiafijj ^aJ l^jlj d , 

T*M 

.4>j_Laj SjLtiaJI jLLUl j^a jl Jju ^jJI ^ jjlSilllj ljy [c. Ijjl^ 

r-r 
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t_3jL*i,l di a » c.1 \ AAA (»L-c. j_j_c.lllt (_P=>j-l cjLLujsJLi 4_j>JL*J,I ij] jJljj I jiSLikj 
(JjaLc. 4ij I 4_Li_>JI ^1 i ii i~ i ill l ^ ■ " ij ^Icj .l JT ^ A ' (j I * "<" cj L a lj 

4_lLi >— al_iiu.7t.Sil ^1 ^ i nj^j 4 1 <>. a jjjlj jaj_2Hll I jut jjLfl j-aVI ^jalj ijr-^3 ‘o-tAxllJI 

. ( \ \ I AOt jiLl ljr £ (jjjjijlj (j-a jaJUil L^-a J.3 (_£jjjJI 

4 _ r £.Llil jjc_*JI (_p 3 j- a J_& 4 _lLl>JI JjjdaJLl 1 4 ". >J L»-a a-l 4jU Cx3j^. ( J d‘ll (_p3lj-a^?l o-*^l <j-a 

Sj. aU 4 _j_j uj 03 ^ liAJI t Severe Combined Immune Deficiency (SCID) ..J.I 

jjLa 2 j_AL 5 - »-j~'' .-.'L *~ Ii! .(ADA) Adenosine Deaminase SLa-^oJ.1 Siijjll 

(j-a i_5Lj aJbLt^l 3JU. cjj_aJJ l_Li3j_*_a JA <~i < 4 _c.Ll!J IjJaL^ jJ jAlaJI 

OjSd Lajii*^ .4jjj_a (j-* 4x3 (JA- Jiluj da^a-i (j-a J-J^i ( _ r C.Li!J (_p=>j_U I JI 4 J Jx>- .ja-uljxsJI 

<_d=>jdl JL 2 JI jLa .(X-Chromosomes) ^jojVl ^...i^JI ^ i-uxdl Sj-aLLd! aiijjll 

^ylc. jJjj 4_jLxadl 4jjjdl CxjL£ li! Lgj .1 4 _ 7 HJI a_5jjdaJI ij£. 1 Ala A- a . .1 jxs»T ^ I (Jx^s- (j-« 

^ ADA (ajjj)?l o' ol <^p> .(Autosomal Chromosomes) A ...>JI oLut . ,^.11 
j»jJI CjLjj-^ LiM-A- (J-a-c. . il^t-.<>.l j 1 n (j»ALI SjJjJtl LiM-Adl) I All I LiM-A. 

c-jL ~.ll ^ 5_j^_l_u JLALVl jlI£. dij_a (^1 ^jdl (T and B Lymphocytes) a A- 1 _-JI 

JLaL^?! 4 ...i i^aLllll ^yC-llt,! (j-C. qLLj. ..ill aLjsc—pj jl iL_l juxi 

(jlsjJ,! 4—dT ^ 4 — a] ) cJdl 0 * (Jil J Ala -1 lj_iL>Al ( _ r js I juk j-a oj^d>J 

.(Y J£LAJI jJ^I 

. ! * j*Lc. j..i4. ~ i-j-L U o>3 J-Ac. M-*-S IJlJ JiS CjliijjJtl (_Ja (j! J 

Ashanthi De- 4 -LLLaJI «o>dL_a o-ai Cj^>- 4 JjUc_a Jjl cxj^I tL_p- 

Severe Com- ^LUI j^ud! (_p=>° i>° jSLdu oiL£ c^_p- .U>j_a£. ^ 4ju'jJI ^ ^3 Silva 

Jl^. 1 JAL a ^ glu. ADA 4 jjj a al_al*JI ^LAj bined Immune Deficiency (SCID) 

jajJI CjLj^ (ADA 4_uljjJI 4jj_j_a-l-I (J-aL>J!) o " 3 J ^ ^ ^ i-dJi J_*jj ..~il / ,.jQ ^ atl 
4_xL>JI (JA-Ij ^dl tl jj_3 1 ADA dl Sj. 3 L tl 4 jjIL>JLI ^.1 <>.j .tl 

.(\Y ^>oll) 4 I 4xlAdl ^ j -a- (JixL (_y5 ^-ajLxj ADA 4jjjdl J-a 4diljjJI 4jjLa 
jLljd,! 4JLa_»j ^ j a j 1 uj 4 _lL>JI lj_3l_jJLa qjA,_. . u ADA O' C? - '! L£A5- l,i,tl 

. jaj.i>dl {jC. ijr c.l3jJI I |gl (j-a CjIj_^£LJI 

.qxi^I ^yiu-uaJ I ^ylc. 3j^>-^a 4jj^a 4mn 05^ cd 3 ^ 0 ‘t 1 ■* X1 tl Lj 

»lL,c.y _Q.kil o^La-Hil (j-° l 4 » i aj ^LL.» tl L.AlXI LM-A- Sj. AlaJI 

jj^jJI JL a,L VI IjAIaj i 4 _ y C.LLl > l ^LajJI 4Jjj. .J.I aLxia_uJI j»Jl!l CjL^ 
daxjuJ I 4-ajLLa ( _ 7 lc. IjjJlSj (jJ ^ 4 -lL^ Ij^Jj .4-uc.l^jJI ja_4L^LA- (j-° ' ^ 3j-AtaJI 


Ilhll JllliJ 8U1 nilinimn lolill : li liijl l; J)UnJ| 
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fl 55 lUnll 2 jidJI 



4 J MM j»Lc. 4_j£jj_aVl (j-ul j 4_jVj jdj (_£ jJI (^4 aid. I ^ySdj-aVl Jaba II 4. 4 



j_u3 j_s (jl j-4> (j^_>JI tdJi 1 4-4 .a La| j-flljldl Jl-p*j]I (jLSj ‘4 1 u a\ (_p=>jJUj l I 4JbLi^>l 


(j-C. j»l3 (JSLfuj 4_!j_c. l_g_La l-SJL-^JI ‘.4Jjij_*_a 4_Lj>*L>.j 4_3j_C. ( _^js 4jJ^?j j_La ( JLj. 3p) 



4 J (—lx nL-UI (J^a/jr jig] I jl_ 3 c_j| (Jjfc^?l .uJ (jl (Jjal (_ r l£. iLaLc. ) Y SjJ, Oj. "i i u . iJLl 4 _Lj>-Lj>.jJI 
(Jl jiaj t 3 j. 3 bdl (_£j:ej (_£jJI 4 ^.LjeJb 4 JI JliIoiIj 4 J 4 njj ^ojjJ ^a-tudl 4 J (_ 7 £L! LiC-l-Lo 


II (_ylc. / .. ' 4JbjLaJI SjZLaJI oJJk 


LljS-L) (jl aljjl JJ-3 <-dJj_lj i<_L^ullU 


(_^l3JLij ^4-m3j J_LdJ.i (_paj-4J LiL^a-a (jjSd tjl ' (JLdb"-! i-dLl^S Ij^i (jl^ jl^) 4J Ll>.| 


£-Lsej Jj-41 (<U JlSj iLj_c.lla 4J 4JL)LLa-a cdl_£ LgjLa diusJI (j-uj^sdj i4J LLs»| 4_a| ClijJj J_2_3 


C< ~»-^M ^Lie_i (jl (j-o Ji^LlU i_d|jbT 4^L$ SjialjUl (JjLijjjJI ^1 itWI , tl | JjSj - 1 £ 



. Ji-lflJj (Jlfl£ 4 a al 3 ' £ya Jl3c_1 j«J_J ij»_j-Lll 


c/WlbO-lpr^ 



Marina Cavazza- 3 jjiSjJI 3-iLdj (jru-L.»\jAJI (jdb^LJI <j_a 4 £.j . o^a 
(jjj_JLt^> (j\ ' 3t-» 4^>JL*-a t~.r 1 t-»" . „ I (_y£ 3 -»- <^>l t ( jr aj_3J| Jii j.Tr. i.ll j^j_o (j-a na-Calvo 

t^jJI ^(Severe Combined Immunodceficiency - xl) ^dl_3JI ^LUI jj-*JI a 

4JU* (jr ia i(X) (j^l (jjiiVl ( J ,,i». - i ^l l 3 j_j^jII cjliijjJ.1 (jj-^l (^ 3 (^Jl 
(_pajJil (jJL<»_=e_i (j^jl^ olj^l La| jj^jlll al_LiVI (jLfl 4 jjjJ,I (_y^ (Jt>»^ -Sjjvj 

(_yic. ' ^ "' Lt J_>. jj (_y3JI (jlolj—a^f I eiijl _jj i U» g ' jufcLi) jj_^ jJI (j £ M i ' | Z.O ' (_yJI 4_I3 jjjj 

(_ r fl Lkj-ilij j<u (_^-HJ I 4 _ujjjjLjJI tLiJtjJI 4£._j_a-5E-a (JLa£.l (jl-3 Ijl^Jj .(1 (J^C Ail I (_y5 (_)-u^l (_ r i_Lt^jJI 

^ ( _, . 3 .. _ c, 3 . > . Ja-ii Jjl J-*3 ( t^jil) Y* * * ^Li (>° J-4-“ (_^ 4_x_ai*JI Cj^L^J.1 j-4-it 

(j^ 'I a (j< ' 3t-> t tl ^Lie_i (_jJI 4 _o-LL-u 4iij_jja (JL>.jl (j-a IjI^La-i C.t-L>. i4jjIj_j!I 4j>-lj^>dl (JLst-a 


II 


IlhJI pJId &0 niliniinn lolill : uLililLl JjllnJI 


2006 jwiuj] -jjgtfl 5 5 liuill 2 jieJI 
( _ 7 SU jjWitlj jjLjJiJL CiIJlJ (jLLalaJI (_£jJ ^Litxjl L}Lx>- (jl (j-LxJ JiSj a\ Ji-pjJ 

LajjJlj * j 2 " C-Lc.j~ju.ty iCjLi-uju—lAJIj ^_ul^p>JI ^*>-1 £~ (jl . .." (_ 7 Hll LjL>JI aJ>L^ ^ L 

JlIc. Jx9 4 _j_£.LlU LjLxkJI JJi-C. (jl i"i i a (_^ I I Jlj9j i(j-JLala II Jl 2c. (_p_il3jJI 

Jpvj 3j_p. 4 •>■ i^" (jpLx-aTu (jjjJI (Jl 2t-»*^l j if 4 . .. A't JJulII (_jJI (J -J (jlldiaJI 

(ja J_|$I JJl£. 4pJL*-a l _ r £ LkjjLajj L^L. 3j_p£jJI Cjj. «.~i i Jj (_ r ^ aLuljjJI 3j_ilLaJI 

Cxi LSj JU^f i * ^1 3iii>ll (3ji^4 (jpJL^dl JULVl Jxpj jlSj JULVl 

Cx-p. x_l>JI ^jL*JI ^ £ al. laeg ± "I Jl*_i L^xjljLxa (J£L SLpJI ^jtl CijLc. Jlj 9 (JLoial A (jl 4^e_u_Lj| 

4_iLxx3 < i?l (jxa ^ • :• -^. T I {jc. ^LajJI ( Jr a 1 (j AM U » ji *.j 23 Cxse-iuuslj 4_p.LiU ja-ibLijLL ^ jtl coLc. 
(JlAlaVl (jl 4 _j-x>L>- i4_puLiU oJUb JlLa (JxbVl 4x>-j_a jj juoj ja^LiSLa-JJ CjLxxijjpUlj ja_uljpJL 
Cij-ib SLplxLa (_ r 5j •( < ^ (j_p-!l j«-iJl2j JU>-I ^jWi i >ij (jl (jjJ fjjjjjjj (_p3jJ,l IJl^j (jul x^I I 

Y * * Y |»LjtJI J i»T (_ya «4, a j I laJll) 4_bc--a Cij-xLj J _2_3 4_pljjJI 4_pJL*i,l (Jlpc_-a l _ =r 2 (jLLaL*JI 

t(jUa^ i ii ILl (_ y x_L_>JI (jj 2l"n (jjjJI (Jl 2 tWI Jjt | Cl _pa (j^l Ij—pL ( \ t 

l^i! Marina Cavazzana-Calvo J 1 exile.! jJa$ - ' $ ...21 ^1 j-£.^Li ^Lill AjLx^Ij 

lu .jut 4_3j-*_a (j>a LkJjL-ajj (j^La-Iu (_ 7 J^ (jj^x>.Vl (JLiLaVl J-x-ax>- ( _ 7 J-C. (_y xxx>J I ^^L*JI t-JiSji.i u 

j-a (jjLtlllj jaJL*JI Cilj-pie-a J i>i g I Cl 4 aL-u Ju9j .(^x>-IA>3 (JSLSc (jAtaJI (-jLtxsl (_£jJI (jllaj-xxJI 

4 <t_il i >itl 4 -Ll 3 eJJ (_ r xxi_jj-ii]l (J^llII (jl lj^x>-l cT'-p JlSj i(Jrttitl u ju u aLxxiljJiJ LujLa 3j_p$jJI 

( Jr 4j 1 L4JI «Lx>-UtJ (jxie-l 1 Cr^ 1 J^il ^P" tjaj.x _ i. > JI (_y£ (jxilxxixs. (jli-a (_y]| l^JL>-j| Jl5 

Jl>-Li i_llx^2J (jl (_jJI n Sj 5~ 1 , „ a (jLxxiJ^I JlxC. (_^jLl CxXjLLcsl (jl (_yjkj iLOM-2 SUxxJU 4-LpJI 

‘('° t^A 1 ) ' J dJ La 3 j^~i.5l jJI 4 _j_>JL£. (^jJI (jAiaJI 3l_3j Cxj. 1 u IjLXkj ij»jJI (jllaj—xxi ^l^il 
(jl a l <alat £ JLaJ : JaKlI dJj Cij_a (_,!£. I ^3_cU" (_p3j_*_a (_yfl IxjjLa 2jj j jij 4 I cJLSj 

(_yjJI 4_3ix]| (Jjj Lx^jlx^jj La <_ x xi^rs I (jxa (j^jj iCiLaj^?l V_^L>- 1 3 A.~K ' (j|j CiLaj^fl (j^a jaJL*jj 

Iji^J 4 _l1xj»JI aL>JUII (jl ' Ji£jj 4JL3-a lj_xi.| Cij-aoJ Jlj9j ‘(^*\ LikLil LlitlaJ 

L^_JI Cxi>- jf (jf J_*_! (jrlpjj jJeJLxxU (jl (j£*J L^lxa jJeJLxxj I ^^xil (jjj-^Ll jJ.1 

(3j-laJLj (^^JLujj J5x, Ail (jlsj-U IjlA «L>JL*-a ^^2, (_yJjVI 4 jIJljJI 4 lo aj j-x-1jlj ljukj 1C1 jL JulJx]! 
(j-a Lc.jj ^xse-l aj al_aJL*JI 4 AiAJ CjI JUb Jo laJI Cij_a c-u-xxi ^g,.a.ij . ( \V ^x_^XI) 4 _U : ij>JI 

»L»LJLa il_JL>. ClJ_3e_l La ljubj -4 J a ^ L itl SjLc.1 (_|J *_1 (_ y xxijj_x^JI (JSLlJI (j-Lxxi_>Ji (jLl (J-a^?l 
(j^Ix-je-U i(_jiajjJ,l L^Li» (_yJI 4_a-ilxxi-!l 4_L^>JI (J 3 it SJljJls. 4^jj-Ls l— fll i‘ii~^l (_yic. •»■ 'I (j_jj^j_i 
(_^| ijjiaJjJ,! L>L>. ^2_r>- (_yJI 7r x^tl l 4-a-ilxxi (J^J 2lj| jl 3jl jl u {j£. c/i <~i (jl 

CJLxxb (jl Cap^ i(_pJj2,l ^j-Lp- (_y5 (jxsT (jlSLa (^1 LgJpO (Lx-xJ i Jjlj p£. L^J jaSLe-lJI j<uj SjLpxi 
(j-xxi pH JaLUl 4l*_3 La ljubj 1 1 0j,4 (jSLxJlj L4JI (J^ppjJI Jl>-^? (_pej V (_^LLLa j»j_LpJI ( Jr a 


II 


ubJI oJlc oUimuin mbl : iiLiaHi 2006 ^ 1 -^ 155 ^ 2^11 

(jl O^-lj i4_ul j-QjtJI j| 4-1 j 4 mlL (j-uJ j-a^M O' J^ 3 Lufc OAJ ‘ J 2 Ldl dj_o ^1 

jjSjJLi La ljufcj i4_iic. jLi-£. ^.aJa I j ^alc. JSLluJ 4_a_ujjJ_aj 4-a-LLji t~il jL»-».tl O^*- 3 

alill (Jjia-aj LksOLajj LljjLa SjjJL^JlII 0^ (J!j-»-zl ^--i-a-jv i4_lll »1_0 oi 4-01 (Jj-aasj-H 
j •~'<c' (_^jL>JI J aL tl Lai . ^ aj L~ i ' cjjJU 0^ (JLLLl 2 j ,> 3Lp> IjjJi-Li o' ' j *~ ' L»~ * "' 
I4_*jIj O-iL^ 4_3 c_jHLII O^Jj iSj-jjlII 0-° ^5^ cdJi t _ 7 0 05^ jLsj id-ale. aLLaSL^j 4 JLII Sj'jJ O' 
1 ais->j 0^^ Li dilj lj_a| Jljlj jaLax-a dj_a 0-° j. a c. (JLiLl Sj. ia,c. 3La>o oL^ 

^LlSU (a-Aj. _l.?r ml (OjjJI «.LaJL*-!l 4_jJ I J ' La ' « 'L» jjfc I Jufej i4_l ^alO ^ Oil pi j j± iVI 3 

.(JajOl IO 4 J 

(j5>j_a j_&j i(\A ^xjOl) ^Ldl La-Jjj. "I aai_ilj£Lll JajO (_p=>j_a ^OL*J (JjOO 4-IjLse_a LilLLifcj 
0^>- (jAjJLL >-_il a-a-aj t a j^yii r, Ail I O' l£' t4- t aeJ l xll 4_2jjdaJL ja-A-iVjl 0-° (J 2 " h (_yj|jj 

:cjliijj_U o-° qLi jr mi jl».jj dil Ajlh ! I o-° 4_La^a (J5>-I) Sj-^lla Siijj-a 0L£ o- 0 ILjj 

Jaj Li <_iLa^a_U ( jAjj_I>I LLl > Ol - ^ I Ja^Lfej ( ' i~l ^ a? ( y J a 4_LjL!ij| al rr- , ,. itlj LjLiT l_LpLj 

(Jl_i_Ll_i_ol q-gJjJ i 11 U LDL receptor SiijjJLI ar, a >< i ( _ 7 0 (J.lL ' ^ a a j-j>-j_i ^Jj j ~ - ,. ' ' 

Oj-3 4 jj_j-U fj^L jr. i >1 l (_ r 3 (J La, a II J LlC.j ijajJI £ya ojl « J ~ 1 "'j j' i^a-II (J_J>-‘ au—Jij^JI 

^LLijIj u-ijLs^l O'J Lja- — t "n (_p5jJ,l J. £ Laj j i^jJI 1 a jLiA.ll (Jjj. ~i i>i_i,lj£Lll 

^■M_*JI OL-S <-LU jjj 1 l a 4 ,fll~ ^yll 1 Ja-lSOIj (■ jldll ( _ 7 0 jj j, _l < a |a.JLll Jjj.,~l,,,ja.J,lj£Lll 

0-a LLlC. JlL-| O'LjvLlII Jls-I frl L»~ / ,.l JlSj i^jjJLI 4 JLL 2 JI ali/if VI j_a|jHj 0 1 < ~~M La_i5 aLaaaLL 

jLlIj 5—i t j^iX I 4jjj-U 0 -® ^ a .j.l. 1 11 4-jr,j>i~i L^oll i—SLlAIj t _ 7 _iAjJ,l JL>.| (j-a LjLaaaJll JljSUI L^LL 
0-a jijJI 4_i 2-u aLtlaJL! jaj-23 aLc.jjjJ.1 LLL>JI O' Li O ^- 3 <Lc;p>. tt-jl J^a-U Jlj^ L^£.jjj L^L>JI 
^a33 O' ‘"'I altaj lLILlAj i^ jr tAjJ,l £ya ^J-Ill Ij-^l LLIj IjL^ol Juli ljuij ijLAJI J j^JLuaJ jSL! I 
4_^L>JI Oj - 1 o^ iLaaaJll Jl_lSL!I LM-L (JaLlj ^1 4 _i_ 2 >.^L*JI ^c-ui ill eJJb (JLt^ajlj ^jj al jl ^ r 

.(jAjjJ.1 0-^ L}L>JI ^|jA»y 

jJa£ ial_Ujj_LlII (jAlj-a^ll ^LL*J aLLL_>JI aLs-lj^sJI ^al JLa-~i 1 u\ O^-aL QL~m j-L-T (JL-o (jJLufcj 

^tu L>JI ^ x t x^atl ( _ 7 1 Li 3jj^>.j-a 4jjj-a (jr h 3 j. 2, La (\^ al a'* 11 i_kjLl£l 

(JL»I j ( _ 7 -3 2 j 3 L 1 1 1 Monoamine oxidase A ^a-ij_i^M ^LLI o-^- aJjJj^a Oj ^ 3 

* Noradrenaline j Serotonin o>« >* ^jlaaia ^ j^j j ■ ■■ ^ Oil ^jj^l o' lSA*? ^La jJI 
^1 (j^aic—OJI jOj ^1 i_g^j _ i 1 xi ^LajJI a|_u j-oj-^J I jljJ.1 i-tllj 1 — ilj- La . a >a l O' i-3jj— *JLI 0^0 

i_3jaa aLLLlJsdl «L>-lj-i>JI O^ 2j_LLaJI ^LLaiJ Ol"^ Ij^-ikj ial_L-alj_>.| (Jla.C. Lj ^>L _l 3,11 
IjJljs* t - jl lLa~~MJ laLaasli- 4, _i 1 uL >1 •>• all dlLta^M 0-° IjL* Ol - ^ L*_lLj ta|,"i aj i.L> ^1 i _y~iir dill 


lihll pJId 8U niliniinn LiiLill : lilinllj jllnJI 


^UIJL 
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CjVLsJI (jAa j j»La| i<Lui as Jua- j < a j.aJLaJtl (jl il^p^ i Oy. _i * u 3" 4_lU_c. l _ r S IjjJi-iii 
^Ic. 4_a5be_l Jjb i ' (j| 3j_a (_3J | 4 . ., 3*' ^ ^->L3J I (J 1 1 n_4 t ti J 1 4 i j I L 1 1 4 \j a « tl (j£. |jj>-Lc. 

il&Lc 4 j_3_j JJLa- 131 1^x3 J* jj-Lu-o : 4 , ., A\ ^ t-w t (Jlj < » tl jjju LL&j ij» >>JL! 

JUJL! ^.~i..i.-L..i-u (jVl 4_ifa_LA_i (_£jlll j^-Lallll (jl_3 I $4 ^J^j>JLS J_a_C. 4 j (_£4£J 

^al*-!! 4 ^ojl2j La (jLa ^.xaa- ( _ 7 -3 j .CjL*_abiaJLl (_y3 SjljLujJI ja-ukLLU (^ 4_*_i.4ilj CjIj-ulII 

4_ul_LjaJlj £-j_a-!ia-^l »L alc.J 4 a t n jbaJI (jaj jl_^a>JI 3jLa l_t i uLml Lc.j_i33j_a ^j_i^s| Jl 3 (jVI 
aLLac.1 ^^JLl SjJl^JI (jjj (j-a SJbjIa SjJLAl j.. a.~ i .m.jj jj jl jaaJI I jufc (jl jJsjJiJil (j^aj 4(jjjJI Jl-a.jj 

iLLti (j^a £j_i_u| (j_j^3 4^ ^ai*JI l^j ^ hill (_yjJI i~tl jt-»4.tl a ‘ 7>jj L 4. II jjjj Lufcj i4_i3LijJI 4_)La.'iM 
4-aj^iiJ aLx-iiuj-U (Jj-a-Vl (jlalj-aVt <j-aj . 4_jj|jJjj 4 aj 4>LLa (JJ _3 j-a-laJll l 4 » la. 3.J ( 

(_ 7 lc. jL-a l i-xj LlIL>. (jl 4 (Diabetes) (_^£LjjJI «.b (_p=>j_a 4 _l!L_>i]| 4 a*lj_>JI 

4jj_^-a (JLaol t3j— cJLt-a 4_a_jbj^>. (_)a.|.l (^ l 4 . » j < .uaj jaH-J ( JT lII (jiJj- 4 -u-lVI 3jLa (jJL>- 

i^aJ^La j_i_a 1 b> ■ .ij jjlSjtlL Lj— lTiSLlU ^La-uJI 4 Lj— lTiSLJ I Li jLa. (_^j>.| J (_jJI (j\J 

(j-a 4~ j3 "j 4Jj^. (j£La-i i3j_u^ CjI— L aSL (j-d_jjjiJ^?l (jAj^_i i (j\J^uj^f| 4jj^a 3~ . ,.j 

(_y3 ulilj_a SJljlJ (_gj. ^ 4 > 1 1 1 (_ 7 ol3jJL 4 I 3 -a- ^alb i^b-H J-4> (_,. 3, til (jlJ ^ i >1 t^?l IjUfcj 1 Lj—l T l^L J I 

(j-Luaa -aJLl aLila^lj a l al« 11 <LL! jJj i( jr ta>jJ > l (_yJI 4 1 i>illL ^Jj-a j- C- j-a I I 1 JljvI jJI 

4<Jlil2_4->JL ^-jL*JI (_yJI jl L 'VI 4^tluj - J <>» al 4_3jjJa> (j£. (jjUjJtjj (5 j^LJI ^jL*_i 
(_yj^l (_)-UJ Lbj-a>iJ V L>Lv (_ylajLj (_y^5l I MlfU L^Li. (jylc. Jj < ^ "*■ 1 1 (jl£Lal (jVl »l a'* II 
. (j-lj_j_auj I (_4^J (_ 3 -jJI 4 ^ jl , „ tl 4 jj^XI (_yl£. (_g ^..~ 1 ..-> 1 J (_yllllj I(j\jj) Ill'll jj_3jJ 4 (_^u Lj.’C 2. 1 1 1 (_y3 
4 K /iJ. I (jSHj 4 (_gj^Ltj 4 j| aljLj 4 _jLaai,l (j^a/jr i all (jjjL^SLlj L^aiJI olxJb (^3 aLai*JI 
4(_j-uLj. < Ll. ill (jja Lb^Lulj 4-C.jjjJ.I L>L>JI (_>ia3jj (O 1 11 *?* (jl ir^ ^-usj-xju (jPJ! 

jjliit-a (j^a lLIIIAj 4 (_jA 3 jJI 4_tLaC. ?ljj j-*JJI (_^>- (_ylc. (jVI »l.al*ll (jLa till jjj 


j-uJilLi j»L_3jl Juu 1 ^ <>»aj jaJtC-j jalb LjLs- (_ylc 4_uljjJI 4 . 1 tl L i <^>^.tl jJjLej 

4 L^la.1 ^ 3j^a>.^jJU CjLj^U (j-^4* ' j-i—4 41 1 jlLa ^alb (jL^ ‘.4 _lL>JI (Jt i~i~ (_y3j| 4_LLia>iJI ^aljjJI (_^3 

4 3 j 3 >J lj . 4. 3j abi, I (j^iLj-Cl ill J_a 4 _lL>JI jiJjLlJ 4jjjj_tai (j5^[3 Ja3 1 CjLjj_^a 4_aLtiil jl 
4ba.< iil^j 4-C.jjjJ.I LjLa>JI (^,1 C. 4_3j_*_lj (jl SjJa^JI L4J i. 3j abaJ.1 ^ I LM-a«- (jl ( _ r Jh 

jbl jJI JJJ 4 - jA.Ij CjI_LuJ)j__iJI 4 >Jukj i 4 _£.Jj(j-U L jLaLJI 4 a\l r (_ylc. 3 j_^_a-ji,l Cj 1 _Li 3 Jj— l-I I uu 

4 _3j_*^a (jl-3 liUjJj i»La-44ill (_j-3 (_ 7 -Aj CjljjllaJI ' £ jL (_jIlII ^lj-a^?l (jia_*j (Jjjjj-i ^jJI 

(_gjJI ,(^LUI (jia3jJI 4iSLi!u_a (Jao 3jJUx_a (j£. 3jLi. C. jjfc ^lj^a^?l 4 >Juk jja_aa_a 

4 j 1_3 (^bjLj 1 L^C.jj jljJLl LjLitil uJl^J (_ 7 j>-Ij-j>. (Jlx^-a , nL ibi_ 4 1 joJ (JSL1I1JJ (^la- "i_i < 41 

(jjil—jj^LljJI I — J^L>- (j^? 4 (_£ j—SLiaiJ I aljj (jru l i ^a .1,1 (jaiLlII JSLI L^-C.jj (jSLaXI (j-a (jj SL. < u 


II 


IlhJI mile niliniinn loLd) . li linl li j)UnJ| 


2006jmwj]-j!gtfi 3 5 llinll 2 jmJI 


^UL 

/I35 lUnll 2 iinll 


Laaj^jj jl L^j j.x.iu~ V Laaj jl . L 4 J La j.» < ..j L}L>JI <_ 3 j_*Gj (jJ 

j 1 (jJ La JL tA. j . O J. i n 1 l a (j* (p , n 1 ^ | J I^j3 L) ^ ^ a i , ,^a ^ i u ~>J I ^j3 ^ a i 1 ‘ " (jJ Li-1 Li a . (__j_u Lj^SL-J I 

(*\) (JS i~i II j .(0 (_j5SLlu.ll ) J_3u|jJI (_y^ 3 Jl-iJ-£. dilj—a 4JJJ.I jj'iM ^ 4 ! 4_j>.Lj>. li!1_La 

aIj.C. 1 4 L -». 1 .(^JtLJI "< 1 11 1, 1 ^Ic ( jr Liu>JI ^M-x]| CjLlLSj j»l JuielLi-ul 4 a.. 4j ^1 1 u~l 

diVL>Jl jjuc. dlJjiSJ 4-o»}L_*JI i—ijLtlll a-la. i_ii£.LlaGj 4JLj < _ :t JLc. (jjtia t±ux-JI I Ila 

.CjLojSLsJI (_Jia (j-a LajLli ^.1 ^~i_i < » 

(_P=>j-tl «Uljl t _ 7 . a i4_uuij (_jiajj_U t_u — _i._iLi~ t _ y lc. j — a-l*3 dij^j <jJJI diVjL>JI J£ 

4 !j_uu_u>JI jl 4 -i_a uu_j>JI dll JJ 3 -U 4 >JI *-a-i Ijt a uu — 1 La ! J Aj . j a->UI 4.1. .ml (j-a 

(jjSLi (^ill L>Luk!! 4_ul a » >JI L}L^JI J- 4 _iL 3 j .(Somatic gene therapy) 

a (_j-!l jG <LS 4u>JL*JI La| idiLuaj^-Jlj i a,L> <11 l a. A .L}L>JI (j-a (j^-^-J-i »liTi < uL) 

Jl dll 3jJ-U 4_^»JL*--a l-uJ l 4 , 'il_3 i4J uij ^1 4 jl_iGi^?L i4-uu j Li ( _ > GajjJS,l 

(diLGaj^ij (_Lkj) 4 .._i.til>JI L}L>JI 4 _j>JL»_a (^JLc. ^1 ^_aj .(Germ line gene therapy) 
(j-a ^ 5 -JI IJl-A Sj^LausJ dUjj .^JL*JI (j-a 4_*_3j (_£l (_,-fl I g ~ . njl— a-a-i (j^l ^ Lr^^J 



4-xaJLJI 4^4-fJI L>1-^ 1 -dJjJj .JoSliuJll (J1_L>.| (_ylc. Lgjjjha-a- i_^Jua V t-JjLselJI 

dllii JjJtb (j-ul uj.1 jajL_C.J t-u >JI idjLSji^jJLl 4 jJl a ,.a i_j_iJL-uul (j\ in. >Jj ( _ T Ic. (jVI 

^>1 jL-a-..~u uG 4 jjIjjJI 4^>JL*JI 4-iu.jLa-a ^Lc LJjJ 4 ajl <^JI 4_LaljJ,l (j-* ^Icj . 4.._i.iul>JI 

. .L>tl (jl dLIj (_yfl ^4-3=-3=^>-J l_ 4 _al J_jtILuul JliJ -1 (j-a dll., A (jLfl .4j_plSLJI 4.._i..iul>JI Li^LusJI 
l^jjLLaJ (jl Ja.^1 (Jjv (j-a (jLa dllji^j .4_GaJj_-a 3j_aljdU (jj-LaJI (J$ ^ J-L r .. " i... uj (jl i_uaiJ 

(jLj (jjjSj_J ja-Aj aLx-t-al JL3-LL I jJa .4 j ...i->JI j<ufcLj^L>. (^ (jjl£JI (_JL>JI ^^L-t-alj 

(_p 3 jl_*j (_yl5l alj^l jH Li aj . Jj _i ^ (_£| 4_t 1 c. (_p=>j_L3 Vlj Vl ‘(jr-j£> ~‘H (LL*-II 

I £ ■ j < «~ Sit (_jGJI jLLaj>-^?l (_yll j.jt i~i~ 4jjjI£LJI LiM-iJI (jyic. 3j_iJu>JI 4_il4>JI t~il_iia~tl ^>| J_jr~u ul 
4 ri'tj Utl tfJ_A ^jJelLuuj (jl (j-a .4_aALaJI (JLxjvVI (_yic. 4jjGl£LJI Li^Liel] 44 i-pJI 4u>JL*JI 

L 4 J (j^Ci tl (j£La-i ^JLlj (j^a 4_JI (_g4j~ . .i Laj i(jj_Li_JI (j nl ~>.ll (_ylc. 4_aJI-l di I j— l-l-<j (JLs-j'i? 

-(TTjrijY. ^ 1 ^ 1 ) 

(j^Jlj njLuoj^l i i_i I^>1 ^ylJI lj^j-slJIj (_>islj_aVI iLuCjj (j£ 4 III rt *1 t^LJI JIJjuJIj 

i2j j U4.ll (_ps|j_-aVI (jl ^ I j»Li (j' a~l dlLlAj 9 4 _lJLu— >J I 4 >■ \j ->itl la ' ' 4 £ (j-\ n "i 1 

(jjJaJLl I (j~ ->.tl « a LAj_lC.J j«i a *IU 4 jl a « II (_ps|j_-aVlj jajJI (_p 3 lj—alj (jllaj-uuJL^ 

dlL*_LL 5 E-a jJ-ij Cdp- .dlL^-a G -J-JI I 44 JI Jjj ~. 1 u (jPil 4JUJI (j_C. jui-T (Jl ju-u jj-m Ij-*J .4jj|jjjJI 
i_jjscj ^pJI AjJu>JI La ^ .4_i£.LaGj>-VI dilSlVLJI tiili j-j 3U 4 ja_iS <j£.J -(_p3lj-aVl (j-a 4.JLL 
i(jVl 3-i^s-jJtl (_palj_aVl (J^ i^jldi (jl £-LL>JI ^lh>"iml I jl :(JjL_u JL-uuJ Ju9j idlljJ L 4 C. llLau-a I 




IlhJI pJId &0 niliniinn lolill : uLililLl JjllnJI 


^UIJL 

2006 jiDiiuj -jjgtfl ISM 0 jicJI 


(j£L Ij S(jLuijjM j_a£. 4-ILLal tiilj (j-a 4 jL*_!I (J-*J SjuIJI d j a_i i u (_pajJ,l (j-a JljJlIc. 

5... JLiaj JLa | 4a*jj_La J a u jxfLui 4lli-iiVl (j-a 4_i£.j_lj| ojuk (jl (j-aj S(_£Jt>3 (_£l (^Jl 

j-Ljiij (_ylc. Ij-iLa jjj &xt . u jal*JI (jl i jlLta (_p=>jJ,l JJos_j (jl k ja^-tl j-ajh 

(_3j_i-u (jSJj CjIjIj. .a. mil (j_a ^IjjjJI | H-l£da-J talj. 5 mil SljJLI (jc. da-. x3 (jl (j-a i JiL>JI (j^j 

£j-ilii (jbL>JI (_y^ ^a-^Lc T iJI j-al ijJlLfcj lOjllitJ (_£jJI (jjJJL dl!ij_j_a (j^la-^J ljj?jl (jyatJj 

(Jjl*_i (jl (j£da-i i^jjuVIj aL^jJI dlijj^a-i ja£LeIi-!l aUia-c. Labjl (-dlLkj i jl_ji3 4_^ ^aSLcd jal*JI 
i(_^ul_j_aiLl jUlla-a uJLC. (jSLaJ JL9 Laj Ll.i>) all 0 j-ife (jj^ "i 1 a (J-ikj 5^4i_al^ (jj£oJ j. A ill dll a is* 
. Loljj (j_ji JLtll «. j? Jjfc 4. nuij i U (_5 jJI £_ah>J,l La3 i LSda-a ^-i-aal cdJ j (jl j^^aTi 5S4ja*_j_a-oia 


( ^\(^\u\bru\^\ 

4Jd>JI Jodao Jl\ j?jl ^llLab (_palj-aj?l ^jLc. 4 _lLoi l£l 

(_palj_a j?l Li!l_L^_3 i 1 £ vLd-aJI jl L^JjJLlj jl L^-se_tl naj jljJ.1 

ljukj l4-l_LJ»JI 1 1 a (jjSjjj (_y^II t— 3j_ 3-^fl Juab (_y£ (JL (jd 4uaolill 

4-i. L a-«JI 4_u. Juj (j^a-J j^ab (_? t»ajj i J_^ia-j-U iLaliJI 4ur oluaj (j£La-J (Jl.Lc.Vl (j-a £jjJI 

3j— UJ.5C.1..U.1 I 1 £ a. 1 V ~ , „~ (jl i"l ll " lb (_ 7 jJI ■ al <>< j I tl SjULi (^JaLa. (j£Ldl Jjlj-II l— 

(_yjJI (_pslj^a^?l (_jii*_l LllllAj i4_ulSLIt I £~IT (_ylc. (^ tat I -L JCjjj al ~ « ■ tat (_^jj| J-Lin] 1 a tl . „ 

djlluil (_^jJI (j-Gjj-jJI (jljLaS (^jJ! La^a I L^la (a4-a ^jj>- jl 4-LljsJI (jljlLa (j£. 

I £~l g ->- (jr £ J_aIL*j (_yjJI LijLaJI (j-at*^ d_j_a (_yJ! i^jJ-i Ji^ (j-G_jj_LJI Ijub (jl, ' a Aa i cLLc, l_L<-a Ic. 
Duchenne (juijJ ^aJL*JI ^a-1-ul J-a-a^ i^jJI I « n (Jn_>j| (_paj_> 3 (_palj_ja^fl cd-ti (JULaj i4_iic. 

Jj^bj i j_a-UI (^^Lc. jJl 23 djLbaaJI Jj^3 (j? 4jr -! "ill (jj^jj Muscular Dystrophy 
3JL>JI a Jub (_y^j 1 4_ I (jl i a a (_ , i nil (_jiajj_U d^a-ij ^a^>J dh 0 (jSLpfc (_yJI 
lU'al -»-~tj I ^1 a « ' a j a~ t a a at, I 4-baJ! (jl^la 4JLal$ 4JLp>- JLa»4 ^Ic Juabu ( JJ _Lp>JI ^jL*JI (jlfl 
JlS La i_ j i ,a t 4_ac_u_i l^Klj Sj_jj>-^a 4Jd>JI (jjiL3 (_^i».^?l 4JL>JI La| id jl ab, » II 3l_p»- (_ylc. 
4 (_ 7 _5 SjLj (_yJI La-a 1 1 laj. 3 a (JSLdi (_^_a-*3 de 1-1^3 1 j ' £ < « aj (_ r lc. 3^-Lxa <«tl i**>. t 3 a 

4 (_y^ 3jLj_]| 4.1^ Li.. a (Jiao (jl 4 _lJL_>JI 4_aJL*Jll ^Ic. u?..i Llifcj -4 ->- ~i~ (_^jJI (jG^—iJI 

<■ flj. a lr"ilj l_Likj i(jLLaj_uJI ^lj-il (j-o dj?L>- (_y^ uJUao (JLaJI (j-a ^j-i-!l ljukj i(jGjj_jJI 

djvj->- (_yjJI i tbLj»iJI (Ja r (_y,lc. SjJiajl L^J 4_bjL-a d l.ba» ^ I J-jr.~i i a I i_i^ej (jGj[j_iJI 4 

^_j-o L i xil. I 4-ullaj.iii,!l 4 _lL>JI (Jj- 3 (_ylc. 2jJiS I4J 4_Luoa dl ija. ^-La-~~i 1 n~ (jl jl SjJujjjJI (j£. 

(■ aj5i (jr-^J ijjLLaj-uJI (_palj_a| 4^>JL*_a 4 j 1 nL-uVl 4 1 K , aj. I (j^j£o Lukj i4, 4 Jmll LjjLaJL 

aljjJI lj-4] (j^a-i 1 Laj_l£. (jjJ 4_ullaj..i.iJI 4_Ji>JI (_yJI (_ y JLoaJI aljjJI 4 _>.jj (jl , „ i 

LilljJj SL^JLa (_j^aliej_i (jl 1 ' ^ ja < ij 3-^ a ^^1 c~ j 4_uLL3j_ui 4,_il>- iJjab (jl (jl (^Jd>iJI 


II 


ubJI oJlc oUimuin mbl : iiLiaHi Qoofiimmjr-iiiJjsKmii 

4_uLLaj_LjJI 4 _lUJI (j-LJ , 3 jI jJJI (_ylc. J-a-IL*3 (JL>JI ! JUfc 2j~ CjLj*_iI lLUI^ 3 

1 14 JSliJI jl «L>Jl_til «LLlj>J| oJUfc (j-Jilj |Cu > 1 II 4_lL>JIj 

L«_i 3 JjLuujj 4 » jL Jl 4 -lL>JI V cjLLlscJLI (Vectors) (JSIjj (_yi£. <■ a < « 3S1 j (jl j j i^a, *i \ ij[£ 
4_lL>JI 4_uj_JaLJLa (jj£Lj 1 # J 4 ^ < (jl_£ i4_uUaj. i Jl 4 _lL>J| jJ_^>-JlLI L 4 Ij J 

JaJu i~i" CjLm aril (i_ajij_*_lJI JUfcLJu) jl_ 3 Ej| (_ylc. iSj —^ lJ *L Lllllifcj 1 4_u LLaj—tJ I 

4JUJI V Iji^jj ijillij jjLaeJjj Lgjl^ 4g.iL Jl 4 _lL>JI LaJ_ic.j i4_ul_Laj_Lj| Lj^UJI 

(_ 7 £jJ! JSLill £.tLS> 4_i3J» frL&l* II 4 j>*Ijj 3j_u£ 4jj» is> l£JLLA (jlfl j_a^?l 4,3j a~>- (_y!9j t4 g_il 1 Jl 
(JSLlII UaJJ LaJU£. LyjL. 3j_jJi£jJI ( _ 7 _tlaj_a JljJ £_a C1 iJlj>. Lo-£ (JaJjj J^jj-LaJI (Jjiaj V (^jJI 
Lgjlj 4 _l 3 (j£L J «J u^sj^j (jiajjJJ JJa (_£j U_« i3jj_lajx_a 4 _JLij>. 4 ‘ A (j^i (J 3 *-- 1 .? 4_3J_& 

<JaO (_yJI 4_u_»JI Ja_i Jil"il 4_3 c_lH_i jl 4ajjj...u-JI CjLLl-sJI (JSliJI <_ujJ tj 4_ac_i_jj o«.L». 

. (jllaj..i JL) LliUal Jii,C. CjJbu La IjLifcj 1 L^Jlae-a 
4JUJI « I .jj . J» Jl {jja 4 «ttg (JLiol (j| b 4 _lLl>JI 4-j*JL*J,I (j^a 4_il_*JI (jlfl I 
' d J J 4LJU 3 3 3 t, I 4 _Lj_>JI oJUfc (JLJol .3 * L 3 tl lJJIj L^JjJLaJ 4> ni (Jg »" V (JT JI 

(j\jj (_y!UI (JjJuJIj - I (_y^ i—jJUcj 3 J- j*l J-sea-i uLi (V (JSJJI jJiul) ' j C ' iLa <^l 

: LiMJJI (_yll CjLIjjJI (_)3j (_y5 aUL*JI L^gJLseJmj (_yJI (JjLujjJIj CjLlL3JI 


JojlJI 43j pa 

4-Lulu jJ 1 

t^jjLJt-U L^LiJl (jiajj-AJ ^Ujj ' O “JU J * ^ (J ^£> t ^ ^ * j! jX\ 4_u_>J1 J ^uj 

. c-u^jJ C-t-L>. 4 _uj>JI 4jl« ^LaL>- Lj^UkJI Jl-u-u jJI 

LrjLH* 

i 1 . j . j L^LSj jljJll 4 _lj_>iJI 4_ie_caj « 1 . j .j» _!! jj-o 4jjL_a 

« I .<j . Jl {jj* 4_3e_caj ^jl (Jj_5eJ_<_u 4_a^>Jl 1 . j .j 4_ti>Jl 

. jrlJj[^jJI »lUc.l 1 Jujj 4_ljj>J| udJj 4-tUJl (ij-Lo- !^2> 

CjLluJjj tt 
4^^>p! 

Retroviruses 

L^iij 4_c.LL(aJI JiJ jj L^Ldj jIjJI 4_uj>JI Ji.ju 4 -iIaj cjl_c.LLa { jc. 5jL_c. (jr ^j 

.cJSjJ! £-A ^Ltiajj UjU. ^a-u L^jjj 4_jI>J| ^ ^ 4_LoJl ^_<3 jJj V LlAj 44 _a1>JI 

Liposome 

4_u_Te.ll 4_x_aL_u 4 _lL>J| i_3^Lc. ^£i Oj—lilud JJ a i ^jL^-cuJ ^jilujL^-jSJI (jljjLlI 

cj>LflLJI l> X 2 ^ (4_u_>JI ops 2LLLJI aiL>JI ^ o^J Jj^aiL 

. 2 , „ \ 4_lL>J| 1 a. t lLUjUj t4_tL>JI j-Lcv ^4 ^_4 jJj V 1 4_u_u jj_uJI 

Jl j>j)j ditlSJt ujL4u4«^ 

u_3^Lc (jr ^ 4_n_j_3J CjLaLlo-a jjyJj 4_ii_j_i_>. 4 _uL)j_^ 4_4_*_u^J L^L>JI 

. J_p.jJL 4 _Ll?cU ^_4-ujJ l_4-4 t4j.L>Jl 

Electroporation 

♦ 4-lL>JI Ji».| j ^PJ CjL1l>JI 0-^J 4^_pJ 4 j^J5c_4 SjjI ^JissIlluj 4_pj 


4_*_alj tSj—^ 1 ^ 3. t 4 ^Lj 4_odl_>. 4 __jj Jl_*_4 * U / ■' ^PjC. 4jjp,l I .j . J ji^LLs pb 

.4JUJI Ji»*l J ^Pj Jj-alJ 

AaiUJI LjUjjjxJI 


1 


lihll pJId 8 U niliniinn LiiLill : lilinllj jllnJI 


2006 jwiuj] -jjgifl 5 5 liuill 2 jieJI 

J a^>- j it, 1 -JL>- 5_a mil (JjjJiaJI £__La^>- aljj (j-a c— 3 JL 4 JI (j) JjjLmJI (j_a 

(_yic. iSi jjii c—ajLL o^°j c—sjLL jjl^A-i 4LL>dl jIj-U 4a>ji i .(j . j 

Luk^j i 1 4 ' a ' 4 l_c. >J I (j|j_n3 ^.iLju ( jy jJI -5 'I <^t,l 4.._cl >dl < j ~v (j^aT (jl£La (_y3 (jl 

CliLjjjj—LaJI (jl (j-a t_dJj £_uj_j t4, a.l"c->J.I 1 _£C.!_jjLj CjL-uJ_>AJ! jjk ClijLaLill oJuk J isi 3 1 (jl jJljj 
jjfcj i4_lL>J! ^ t_c ->• i _ r 3 (J^ j*xi > j. 2 , "c i >i "c 1 y >- I j->J I (jjlj-A-Li L 4 J ^a_ujj aJLjlaj a 

jal*l]j ujJlLk (_pi_L)Lll] I . (j . j _ll (_,.!! aL>. 1 4 '1 3 ^j^a o-i^lLat I j!j t L4J J ^t,l (jl£LH 

C-U- L QJ ^A jJI (j^jjj-A (jf ! jAkj j-U (jl^a cr^i J j L*3 ^ * J * a Ll3j L 

j ~ lxj (j| Jl*j Ljj^Lij ja3 1 LlK Lg-3jju (_yliil J^LAU t- x ua _d (_yJI (JA-Jcjj 4J j,g* >i, J <jLuuV! 

«LcJj Jiii]j 1 LjjLjj^a (Ji^l J 4_*Ai5 JlJ JlJv (_jjjLlL) I Ijl 1 n 'I ‘ Llli-I J 4_iA>JI aQ_i_L^3 ^Js 

L^j^-a JLa- "1 jl ti j (<s-ikj (abeAljJI CliLaaadl) CliL-uj^jAJI L 4 J j_uli (_p.II diLA'd! ojuk (_,!! dLal*JI 
(j-uJj. _call ^ jLa-."i c >ij (j| (Jj- 9 4jl^ jalallj >1 >JI L 4 _c.ll (jr^l S Jlj-AXI CjIA>JI JAJ 

cjJ_pJ (jl (^ic. caLifl SjlAiJI CjIjj£LU ' (J|j 3 al ~n\j c aQj uj-ufe (jl c_trt_l (_p3lj_C.^?l cSJl^J 

c_aj_mj (_yjJ! SjLtiaJI CjLLlsJI «LLa (Jljjj c«LiL>iJI (_yJI Aj_* J (jLj _ca' 1 ^-a-ujJ La 4JLa 

CnlA>JI (J-fljj 4_aJlir~c All 4. _c 1 u^j. _c all CjjLaLill ^Ij-il LlJ (j^-JJ (^LlII (JjJlj>JIj ij-IaL>JLl III 
:4_p»-jL*-II ( 3 j.'L»~ tl Cj^?Lt-a (_yJ! 43lxa3^?L - 1 4 <A 1 LjL>JI (J^-lj (_ 5 .ll 4_L>-jLjLJI 


JL>I_4 

sj^aiciwi 


Cystic fibrosis 
j»jJI (>=><1 i(^l*itl jAI (>a^l 

« 1 iijill 

J-LA j ^ SjjL3e_A ^ ^-ajoj 

CjLLlaK J 0 1q! 1 ' “j ojX ^JLjl-S 4^1_<_u 

L>UJ| (j4J V 4 jI 4-TtK-tii^ i^5tu>J! OjuJuLa 

Adeno- 

associated virus 

Cystic fibrosis, Hereditary 
emphysema 

Jlj jJjj i4Ui^<a 3j_l JL^ c3j_j_l£ 

Adenovirus 


» 1 3 jJL <JL*^ 

Herpes 

Gausher disease, 

t jLLaj-uJI (j^a 3j_u£^ tjJLlVI 

1 ^jlil! jL>J! ( j r c.l_UI 

.ADA^ 

JJb j Lul j AiC. jJj Jc^ 4j£U J 4-Ljla 3 jJ, JL*^ 

c^Luj j jr d a> ^ a 4_u_j_>. J^Llq J3»Jj 

LjJL>- ^ jLSttTmiJ 

Retrovirus 


Ilhll dill! &1I niliniinn lolill : uluiJb JjllnJI 


£ W< 

2006 jimiuj -jigl/l 3 5 lUnJI 2 mil 


:4_lHIl!I j-ialij (jl i_j*j (J-2-Lll (JjLjJ (jl J^jLjJI (JjJj>JI (j-a jJljJJ 

Lg-tlfi. (3.Uaj (jl (jSLaJ 4 -<Lj> i 4JLL| J (_y3 « l.jj. J» Jl (ja 3 jj- 4_La£ (_Jaa>- (_yLl J^llII SjjS — I 
' 3 ' j IjJt, | d j L la>J I j ja-3E-»- (j J dt-jv i 1 j_lL£ a juo I I JJbj i « 4_lSLa-l I aLiKLJ I 4J _jaa><J I » ^a-u I 

, .■" V 4 j . dljLsLJI ^y. 3AJ (jLfl cdjjjj i^J_J_J-l1£j-LJI (j n < nVI (jujLa (J_uU Jj3 

diljl j i utLi iU-Ljjjj—Lfljl dijLaLi!! i aaoj (jSLaJ I « 1*0* J)) £y* 3j_ji_ta> ^ Jo" (jl 

4JLl>JI (J-a^ SjjLS (jj5C~i i a (jPil 4L3"ill cjl_L>-LiiuJI llILLiIij i ( _^Li^SLJ k Lij 4 j^>L>JI 3j._i»aoll 

. I £ a (jl^ La^a 4_p* jL*JI 


(jjj (j^a jajJLpJI (_yll (Jjjjj^i] (_£jjijl i_£3jL*Jlj i—SjLiJI (_ylc (JSllII 3jJj3 — Y 

diL-uj£jj^ l1!1_L^3 4jjjj-ju3J ala-£a 4 ais~> oJJkj iaQ]j_aa»- (jlj_3^ (_y]J (_yJLlILij ii—IjjcIlU (_pajjL jj (jl 

•jjLaiJI (JSLjj «l>.j (j_Lji^v| (jyic. (J-a-*JL j»3-S3 
(_yfl t~-j-L ulxXI (jLSLU (_yj| Lg-ia 3 jl 3 *i 1 1.1 VI jlj-U aLL_>J| aULaj (Ji».jj (jl (_yJ-C. (JSLlII SjjJs — V 
(^jJI ^ 1 “*j *tl £^iJI i aI " O (_y_JI (J > (jl yJb ajj ^a-ILi (jl (j£La-i La j < >< a lj t^>^.ii...>JI 
al 3t-» it,l ^yj| (JjjvjJI jj_a ' £ j £ 4_iSLa-l aLSjjJssJ (jL*J (j-£. jaSLeJllIJ J_*_l (j£. ^ ^ ' (jl lag » " ' 

2bLuai 4 JLlj>i]| (_y^ L^i-a-^J (jpJI «LLl>i]I £-J-aaJ (jl 4_2jjJaj l^j (j_a 4jl-LtaJU 

(_y3 dll J<3.~itl 0JL& |al J_ir " < ti\ (jVI (_yll j-i-G (LU jjj i(jVI (_y!l 4 LLI (Jao 1 jaJ L I JUkj l lg, 1 >1 3 1 
<0^jkL_a d ', a j_L^j_aG_iJ a|_xJL>JI (_yll (J "JU J 3 1 1 (jl ^jfe i(_p3l^_ajU «L>JL*Jll 

J4j iaLa^J.1 dll n->JI ' (ji t 3 aj aUJLoJI 4_u^Gj| ^_uJu ^a3-i aU^LjJ taLa-g-U dil_LpJL 

jJSLjiJ Jal liu-Iil j (J.a_tJI (^ylc. ' &>y 3 aLLi_i_a 4.I.X.&. jj' -»- -J (J j. 3 1 1 (jl l_Gi_ll dlj_ie_l 


djjJllj 4~1 2~ (J^l ial_tL>JI j<u^ll (jj Jal laitl IjUfc (jL-3 L*_iLsj iJaj-fl-a 

(jj^al^U 3j_j_l$jJI IJr JU3yja CjJljs- La t(jUaj.„i u 11 4jLi-ia^l aLa- ,_i ~i i 

j t 3 ' L^jJI aLtliJI ^LLao (_yjJI dllG-aJI (_JJij>.'i? LlJj^ LISLa (Jis-lj (JjjJaJI (Jj^ 3 JiS ..j^ j 3tl 

j-Ul (JSLdiJ ^1 . ..3 'Vlj jjl£jl!| dll Jj LjLkll (jlfl jijJl LjLL « J (_y3 jJaaJI I J.& jlj U,J nj-UL-a 
(jjSL LL>1 — L (_Ji-lj (_y-3 a(_y-ji (J5 (jl iXH I j^Lbj ijajJl (jUaj — u dijJ_j5. (^1 (_^j| La_a ‘.jaJa_La 
(_y]LlIljj I l3.._i,3.1-> (jL^ _jJ J- J -jLlII I Jjk (Ja •a-.TI (jj aL_tL>Jl (jl^ Liil j j—JLu (jl l_aj t(jl yu CCJ 

• 4jjISLII diJj>j 


(Jj^jG (jl I L^laas- (_y^II aULt-jaJ 1 (J JjSljJJ Jl£.LjJ (jl (J^LJI ..^j3tl (_ y lc. J_JieJ — 1 

4-C.y auJ Lj 1 « L 3 ~ a Ij. a "i j xi a (_Ja_*JI Ijjfe (j3^>-l (jlj iaLLLu5^?| aLljj>iJI (Ja r aLll ail al 3ji J L 1 

(J^_*3 (jl 4 Ij 3.UI «LLj>JI (_yl£. i4jjJjJ,I aL£.j_jjj| dlljLiuL cdJj 4 _lj_Lj (j£La-lj i4j_^LLail 

J — jjj (jf l 4 j' c. t-. 5CJ i4_c.LjJI/ja^i * 4_c. j — u±s (jLjj>-Vl (jAjlj ^ 

J...C , -ulGJI ^...krii) 4-j-a-UJI in. ill 4 J a, a,l La Ijjfcj .4 ^J! L » ,. £>u , 
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jVl Ijj (<J »L-g-UJI .Regulation of gene expression « tJ J >.11 

^aJJ (jl Juu 4J _j.3.2-U 4jj_j..a. ll 4 _jJT (_y3 ja^dtGJ! (j»a ^GSLaJ (_yGj| 4_3jjJiaJI 

.4_lL>JI ^ j-I-l-v ^_yJ! L^JLio! 

JL03 JUJ.I I Jut (_y3 a AVC a CjLluIjJ i dl 'i$ a LiiljJj i4._il-ir.il IjLtla (j_j£L i Vl (JSlllI (_ylc. i-i^cj — 0 
(_qj -oj L$ al>c.J SjLljj oL-ujj. _i all (j| i_3jju l i K 4 i42_i i nil 4 jL 3. (J£ (j-a (J^LllI (_^ujj._i all JjjjsGj 

(JjLjoj i2a 4_iLk!! (_y3 CjLluJj. j all (Ja. c. 4_JI ^-3 (jl^ tilljllj ijjllaj. mil 4_LaL>-j (_palj_aVI 

Ljjl jj illllA (jLa j-aVI 4 S _iS -wj i4_l2.l>JI 4^>JL*JJ (_y£ L^_a I -Ljr.~i. ; nl jail) (j| (_^^3 1 g~l\jCa (J£ i_i5Uaj 
(Jjl^ej (j^tl3 i LGJljUJ 4 ' (j| j| i4_La Ja^ILauJ (jl (j£LaJ Laj (j "jij j all (_y3 SjLaiaJI jl _jJ,l (j-U 

_jjfcj i4_2jjla (Jjjaj Vl (JjiJj-luJ! jal*J (_yjJ! i— il_L^>JI LiJ_pJj iSjLaiaj! 4 j 1_L^>- (J£ (j-a (_^ujj_lA1I (__, a m (jl 
4-al jLir.~i i ul ja3-J (j-\jL*ii]l jl J_j-luVI jja (_jAa_jj| 4 j jJ! (_^iajjjJlJI 4 jLluJ (_jiajjjJlJI £-)_jj| (j-a £_jj 

jaJ^L^J JL3 (_yHl 1 i4_Ltu>._jJli > l CjUI _j.._i ,->JI (_)iijj_p (_yl! 4 _i i nilLi JL>JI (_jjfc l a i(jLuijVI (_palj_C.V 
4_La iSjJjJ La (JJL) (_y3 (j.'a^-i 3r"ul fjjjjj-iS (_£l (_)iaJjjJ3 (_y]l (_jj*aj ^aJ (jVI (_ 7 H >- Lula i^KGj lg,_u>>jj^a 

(_ylc SjJlSII (_jJ! J (j^>- (jjSLuji jj^V! ^Ltlll (jla I j&jtj i43l jLc. j^jGj (jl (jjJ <j^ t^_j m>. 1I (_yl! 
diljjlieja (jVI LilLi&j i4al^ (JjLaujjLi 4 _j_iWI 4j^£I j (J_ia.aiij i4^_unll j_^aVI (j_o (_^jj_tAll 3j^l j ^ta 


— LajL_u LaSj — (jSUj ‘|»J4 (J$ (jlsj^. jalbj i(JL^J,l IjUk (^ 4,^^-ir ~ia 4 jj.}| 

.(jVI (^yl! 4al_iiu$l (Jj^aaa ' jaJ (_ =r ililJLl (JSLlII (jla 

(_pajJll 4jjl_jt_a ( _ r lc. ji_aJL*_i_ui (Genes Medicine) o I jjjJ. I e-Ja (jLa I JlZLaj 

(jl (^1 4jjjlll i_tj5cjj iLV— idl (Jlj>-j (j!) (_yj|jjJI (JiaJI — i-a! (jrL^. Ji_a-l_*j 

i(_^jj>.| (^1 4 j jj^a (j-o_J J^>-T (^l (_psj-a (jja c jjGjej (Jlitil 4. t uiJ.1 4 jj_ja 1I eiiLpc-uIjILaul 

: ( jr Ilil! f^Lz. L^jjjjj 

JU-jLi iiilj iSomatic gene therapy 4. i a.m>ll L>LkJI ^ JLkll - 1 

a--> V I j^qll -i il 1^1 1 1 (j^i4- .~,tl (_^jJ 4 il i^it I 4-jr..jnlll (_)aeja (_(itlij 4jj^j_aH 4_ajJu u 4jr..jxii 
4jpl£LlJI L>V->dl »1 (Ti i ,iLi jUma- 11 4 jj£LU Lijl_>JI ^j_aJ>- Lufc i ^ 3 1 1 ) 4_La_auj»J 1 L>V->d! (_ylc 
4j>dljLa jaJJ (jl }Lita-3 . CjLia£jJj c ahn (j -a 4j^jlSjjj| Lj^jitLI (_pajJLlII (jjJ (di Liaj_jjj I j c a.Kill^ 

jali-J i4_uLLaj_Ljaj! (_^JljJI IjV^>- (^1 (_y.2-L.-jd I aljjJI 4 jj>-_jIu (^JljJI (jUaj-j^i (_yjL*j (_yjJI 4.^-ijjJ.I 

d' Ll^l— >.) 4jjjl£LlJI LlV-^jdl ‘ ‘J ' V 4l>JLjlU (jja ^jjJI ljukj - ' £ 1 a _J 1 -r ~~. tlj L^JG. 4 
(_<jej Lljkj .. ' (jl < - ' i (jJj 31 jJtl ^a i a j- (_ylc. jqjxxa-Lm ^jl_*JI (jLa (_y]LlILij -4 4 <^tl S Ij-all 

4j_jjj»dl CjI jLtGiil^) 4_LjLLaJ^ 4,«j_ih> Cali (_yjk SjLalttU 4_dL>Jl p t^i « a (jl i_3jju (jl 

ii_iL^ai.l A I I j*_j 2_f> . (j-a jJJ-aj (jJj (Jirjj (jJ ^IjJcG_luVI C}^>- L^jI i(1_4ij_lc.j 


Ilhll JlIId 8U1 nilinimn lolill : li liijl l; J)UnJ| 


Q006 jiniiuj -jigifl 35 dull f null 

(Sj^La^JI (j_aLa Llbj ij- S>T (_yll (j-* 3 J S" i~ i n LbjLLej u_il <^U AL1 aa^al£!l]| LjL>JI 
(jV j j <Lajl (_y^ fj' 3 1j9j a jl i 3" . ,.t, I (JL_».^M ^ylc. i^J-a V llal di_p. 

,JL>ai 1-Lab ( _ =r 3 I A. j U -a- 1 SjLa*. a_LuljJ >_<a>o LLUjlJj < J ■ 3 " , ,. 1 1 \ (_ulJ jab CjI n ->!L I 

.4al m ~»- ^ylc - a ' :• 3'. i _ y lc. SaL i nil jLila ij^ (j-Lmjja (_ilS CjL (jLua^l (jl jJua j— a^M jjalj 
jaL>- (ja Lg-^p- (aJL*JI (J S~i h Jl9j . 4 lua i jab (jj£!a (jl (_;?£ 41L. .4aalj^j aaL-Lajx^>->- ( _ 7 le 
1«4— U-L->JI CjlajjaLl^jJI » >aL>. ^1 (Lgla i ^yi l9r "ill (jS L aa (_jlll) 4 j^SLuj_*JI CjLjjaLl^jJI 
. j*jlj.>JI dLo lil |jul l_^_La (jasjL>JI (jLaa V ai^? .aLLe (_ 7 _la_2a (_yl>. (jl—Lua^?l £aa ^ 3 j " . ,, 
ja^LujJI a._.lc J-^-C. JuLa (jLaja^M ^ a i_£jJI jab (>j2j>JI (_y3 (Jl-jUll j»Ji_e. (ji Jj? ^ I I l_L3eaj 
i—Sjau Jl 9 (jLaja^M (jLfl ij-iij Jl 9 Lilli (jL j»jaj| La| .cilia (_3jau jal (jlaaLi^?! (j^? iljab Llaja ^1 
4 _l£.j j»La| La>j"ia,a <_aLJI (_, 2. n cilljaj . j- aa JL l I I ljub gal-aj i _3j_*a V al£L! ij»jlia>iJI j_j_ia l 2m ^ 
I jubj .CjL-9jL>i 1I (j-a fJ-J-C. (jja Lgajj (ar*^ (jLmjVI *LaLvj »L-lmVI ^ylc. (_3j-*lj| ^ (jLLaj^l 

. . 'jj 3 II jj^ajJI a_aaaciea Jl 3 ^Ijj^aJI ^_jlll 

^ jJ.L> L-jl^a-a-U Cerm line gene therapy 4jpl£i]| LMiJI ^ JLkll - <_i 

(j-a £jJLJI IjLAj i all (JLjl>.^?I (j-® LLL^J J.* jJ. i >ijj LxjL^_i (JliJI (JLl^ijJLluI (_y 3 lj_jll 

V ^LL ^1 ^isliUI LMJJI Jul J^lJI o| ^ ^ (®J ^Ldl 

4-ajL^> 4_islj_a CjLtJ^?l £yi ^Ul Ijuk <_,!£. L1L>- 4-ajLajl JLl>-^?I ( _ r 3 Lb l inC. 

.(_j-t_iJL La->-j cJlij 5 » a J ". 1 1 ^_jLj_L!L 1 i~ « a L^-^l La-® iCjLa_j£L>Jlj jJjjJI (j-a 

^i~il jtl j| i 3t-» itl j a 1 1 4-j^j 15LJ I LMJkJI Jll>. Jj (jl a 3^ L 1 1 i>jub ->- 1“" j 

aju b ^ jua-"i i juj La-AjLtj i4»lni a!ij_j_a a^bjUjilLi aiij^ll (J julIluj ^jl (_j-i-L>iJ! I ^ j. j^x-Lu 

i(_)iaj^ll jl (j _a LaN-j- j-a ( _ y g. Lla^a I 2,l~ 4,jla c. l _ r k Ljaljj 4ljUtll a_LL>JI 

ljub Cjj^llu (jALaJI ljubj .(Lip. MaJuti (_£^ae_) i^l) L*Uj J^ 3 Cr^” <Jj (all Ij^aj 

.ale. aLaollII JLp.^1 (j£l] JjJulII 

{jjo (jl (_yle Jj^l J_alL*j ia_iliL>JI a_j»JL*ll ( jr £ (jijbLsol (_yll ajjjlll e^aea — 

(_yll aLua^lill a_LL^Jl L-fli-laa (j| (_£l iLlIls. labj-a-Lij jalb (jlj 1 4_ea-m ->J I L^L>JI glii ( _jlajJ > l 

(jl (aJL*JI l-lje-ij .(jlajJLI (a-m-a. (^Jl L a — L e a. a_!j_*J,l LM-aLJI Sal c.1 LbJ »a jala jaa LajLasJI 

i~il 'J m i^>\\ -j>< m\ LlIL>. Lilllib^ .j-a-T (_yll a jj-a . Sl~ . ,, aLa J-lel—ml I a j ->■ L ~ . ,.V I 

ojijJ! (_y^ (_p3jJ.I aasJLl i ijILt I ^^laj-JI (JjsLJI (jl -a s>\j L II ojjt j j j L" ^ ^ a_L~u.i->-^lll 

J_al*a (_5 jJI 4aJL*l,l (^ jalVI oLoVI La I . a, j, I S.~i 1 1 di lajjLa^sJ I (jluL-J j^l jJj (jl L-u ullll 

L^Lata JSLia Lai jj L4 Ljljlj (j^aa (_ylll .Embryonic stem cells Lilli LjLl ^IjLlLml 

.Chilli jl—^_L>JI l ^laLla (jl (jja (jas i(j_a>.|j (_)iaa>i. (>l-> V ~i ■ ,. >U alal^ 


II 
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(_y!L». CIiLIj-ij l o.->o (jl L}G>JI oj-& lJ}LL«I 4-9}l_ajdl CjL^juoi JjLsoj 

4 _ y lc. (_yjJI b>L>J! oJUfc (j- 0 liJjb (jJLuk (jj£J O'j ‘J ^ " ' " a d^buJ iJ-^La dkab*o 

. SOjjjlX I (_p3 1 j-a ^ I Cl) LLl>. 

(jja i_2JjJej (_y_Ij_>J! (jLa 1_2 jL-u Lij-£i I g ^ 

(jotJ (jj.’Ct ; d inti (_p3J_>3 4->JL<^a jj| Jj UJ ij...>-J 

(_ylx. aLolsdl 3jjJa ^ JL*J i3jA*l_lU 4JU0j-a ^ j-a^L 

.^...>JI j_y5 4_o_djjJI L}UJIj oLuLLaj-tOI L}L>JI jj-Li j_i_L 4 jJI «^L" . .." 4 _jJLl>. CliMOb >— al mi~KI 
4-a-L-jr"ij .3,1 4_LLpJI {Jij La-11 Jl_ 01 *JJ . 4_uLiaj_tOI L^bJJI (_yl! ^ I_. >J I sdjjJI (JLxajI . .." (_£| 

itLuUaj. XjuJI «LlL>J| (_y3 01^^! (_y3 J-pLlil (_yi ; L»ij| «• l J jj l 4_L>jJ tj ^ 

Lsolj (_p3jJU (j^SL i ciiIjjjLI JaLifiil! ^_yjL5Hj| (JSLiIuj^ (_yjjj>. jl (J^oLS i—aLLib udJi ^jjj 

(jJzju Jal mi i Jjj_i C-i-ljv diVLa*. a l _ =r Js CjJl^c -1 . LgLaLO-i ^Js Jalj-al ^C. 

£ya jJj £ I <—xjj—>u i(i— jJ-ul) Oncogene (jUaj. ...II diliijj—a 3L a. j^J. 1 diliijjJU 

t_aj ufc jj£J -La j (i_ 2 jjjl 1 !I jJijt) Gene Expression Sj j jj «"<t l 4 jjjJI 3jjJa ^ j_utail aJLjia 
(jllaj....il (_ A-i.i-i.1 CliVLaJI f^yuu ^_y£ ilaLiuJ 3jLjj j A LjLp»l 4 _jJLj^JI eLaJLtU 

Cjllijji! t ts~i ~\ (_7jj| dilj. dO-LaJi i _y ^. ju «Ljsc_l1j ClijLatJ ljukj 1 1 L^>>jE 

cjliijjJU (>0 £jJl!I I jjbj .Tumor Suppressor Genes /\ ^lia j.....^.!.! 4 _*jUI oUjjjII 31 « 

J—LC. jl Sj-q.~Iil— L_a CjljLi! (_yjtiaj (^jJI . .. n 'VI 4_tLa_C i <— 

^ j u a n L-4 jI- 3 4-^-^J.I diliijjJU tilLS 4 _lL>JI JLa-flj <aL jui 2, 'VI {j£- 4_Jie_LI 3j_jIuLj_a 

jjJ 1 </*ijl diliijjJU o (^Jjj La icJiSjj (jjJ (j- 0 

1 iMLeJJ ^ 4 — *J ^ iy^i l5A9 ■* O' i4_lL>JI 3Lt^>- (_y5 ~tl ^Js J-£-^ 

SJjLa^a <j)]\ aLa_L*J! jLa ^JLlILij .Programmed Cell Death or Apoptosis 

JlLOli! ' |g' q « ' CjLjjJU oJ - 4 ] Sl_Lj»dl 2jLc.|j CjIjjjJU a Juk 4_i . il <-^~ Jlad! juai 

(j-aj .CjVjLtja 3 JlC. (jVI . L^liell ^ajjJtt CjjJII 4_AaC. aLOIj-aj aLiLsdl jjLi 4_0lj-a ^^0 

(jx. Lg^Jajuo ^112 i_j 1 <1 3 Till jL^sdlj 52j-!l diLLLj-^ «L>dm ,0c. j£j-^ 0-° j-^1 J^a 

(j-a ^1112 dilj. AlaJI a jutj .P53 3U_^ai! 4 _*jLLI aiijjJtl ^_ya 3j_2la jl (_).!■>• 

4_>JL*_U ^a22j . ( Y t ^ Yf Q 1 n j-J La-.-.-JI ^_yO I jl jJtl 

juxj .oLLul-o 3jLc pLAZa ..I 0£>L O^ ‘t^LLj-iOl L^L>J! P53 *t , » j 1 . .. 4_jr . ..i (JL>.j| 

.4_uUaj_tOI 4 _lL>JI 3l jj (Ji-I J JjjvjJtl l.jj. J Jl ^yjs gja J i~ . n ^ £ 3 oLo-Jj-JI 4jjjJ.I a Jub JjA-J 
^_ylc. ' ' f~ 1 < " aj 4— uUaj. ...II L^LaJI ^1 . .. 2 .1 j_Lo ^0 Jj-ojJLI . jLlL*JI ' q * ' 2 ~ . ,. LtJUXj 


II 
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jal i uV CjVjLD.I J JLc. (jVI (JILLAj .(A (JSLiuJt) ^aj—cil Cjjil 4 _c I a c. ijr 3 (Jjx>.Ji)| 

Ij-iL i u II I4 _c4 4JLDI 4_cx>L>. ^LLj-lxcJI jxaj—a ^3L. <_ r a «LlLl>J! JjjDI 

HjVI JLDI t _ y A I jl 4 -xxsLs.j 3 j_>.VI ^.inill ^ k' « a 4-iLmilj j»jJ| J STitl ^lc. 

|>l jlu •*• VI (j- 0 jjl 3-L>- 4— 1 uj a / 4 _LX .LLa jl 4 _lLcx>- 4jjjI c-lll I4 4 . 4J £>.15 alj-1 3“° 

4-ij.lVI (j- 0 JljJx-DI £ji)l ! J-A (_ 7 )-C. (JLj— « j— j-Lj ^LLj xxJl CjLjjj— a (J-a-C. (Jxxij (_ 7 -x)l S-lLciail 

J mi"j 1 U ~j~ 3 jLJa_a m-v I 3 _a. 3 jLi_c. jAj iHerceptine jj^~i...L.t.uj...k& ( _ 7 _a..i.uil ^IjjJI 
Laxa i^LIaj-ujjl CjVL>. (j -a j_cx£ JJlC. ^^3 L^laLAj 3.0 Jijjj ^^lll 4 jjj-U ^^-Aj cC-erb-B2 5 La-mi, I 
l. 4 -La. X. 3^-^ 3 ^" ( j ‘ *!^ 41 1 4_jjj_3E_i Cx-Laxlijl Ijl Lai 3j4 (j-* 3 JlJIjILj 4_lLDI 3 1 (_yl | 

cjLjUajmoJI ^Ij-il jt-tiijj (JSLoJIj . 3L3j.mil £>Ijxjj 4_lL>JI jJIjj lLLl La JlIcj < 3a yi j . ,, 
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(JS iLlM-AJI \ ' ' ) J JLC. (j-a in ill (jjSLl tCell 

a . 1 a" ) 3jLU 4jLaL 4-jr.iL ^_ylc 1 £ < a SJljwIj 

. Lsjlj.a~i< nlj 4 _lL>JI 3Lp* j JjJ LlLl>. L=_aLjjj 

.4_LL>JI Lr Js j-3jj Cell Nucleus 4_JL»Jl 3l^j 


Chromo- oLlLj^jJI d_L j_.il £jjO (jj£LU ^ j.2 ^_yic. .JJ ‘ al a /~I 4Jjj_*_a 




oLLl-^J! ^k. ^ ~ : Chromosome ^ ■ ^ail 


jsjse-jsjl j— L-i-aa jl .(4jjj-a) 4JLi_a. ‘-aJl (j-a j_!l£| (_y-k. ^ ^3j (_,* j <^IL$ 

U^ia J£ (Jj — =e-J (jjjJJI Y u ,k t aall jl iY^ ^3j u i i is>, 1L$ 
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(j-a Qj Sjg (jLk j_l_L (jjjLka Cj! j CliLLpa. lIILLiSj i((jaii_u^?l) L^J 4jj£LU dll JJulj 



' £ < " 3 ' j-jju L$il tij-jaa. i 4LL>JI 3La* ^3 4_Lp_a 4kxiaj 4_Lp- (J^_3 .diHI jjLejj V 
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(_ 7 JI di LljTijj— J I 4 3 4_u-i (_j-ijJlj (_gjJI j<Jl»JI : Proteomics a 3 3 
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DEFINITION Human estrogen receptor-related protein (variant ER from 
breast cancer) mRNA, complete cds. 

SOURCE Homo sapiens (human). 
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I OH | hbI<I4:h[i:m h|p:hmc<:hik; CHICbEfltKiC tttBtOCttl ClgU(ICKlC4 c»KKIg|$l 
1 741 J5TL»J«TEacE SRg^BcatBe S u S Luiji^d 

IftOI ij(iftE»jmj=P|f HU*P1U«3I|PI BBWf^sstt Et.pirBM.Hn lBts,fr^aB4BBECBa!CiBiia 
I (Hr | Jpif JHgM pjw- . - a pjlj'n.lj l IT cinQBRB^E B^gnBCEUE rm paiing. ._ ldup | ru j.L.g 
192 1 |i.Cin [fAii (Hj.il (jljjgijjjiiuL -lE^L-lgulji n(fl jjbIH'HIU BSfltctdEe 

l !M 1 «istnniBei. rsncchrsl tauKCtKic BniuBggB ciwcbgi* o^Mjtifnc 

2M1 iMUUrngll SJSUL£.Unj* JoEbUllz* [ (T^-jfJrMg «jf Lnijaujjixi; CatlMlBtttJI 
21 01 |fHnuK^s hjjI1[hh^.::h (jrMr-L--|r(fl clRf BSJiMl 1dC«J{J»a“e dUHElStRC 
2 1 0 1 (BBrtiEtflCBa kbibbc^cca gru^ukRKiw ccunriiii^i c^canigE lUigu^iEiig 
2221 dcLilu^n^u ^di^fluBip: UL ^tatMUJU^ d e lu<;Mt KlarEMABBS: 

22* ■ ULLarliUnj; u:^-:lcU:r.»(j lUIBJCVtfCEt CflB4UC«tX tCC^RIRCEC 

2-34 1 EcacccEKBij cc qqac c l ■: i pcccKiCL: figrCEOCEtic: oelclibH^ 

2401 uiAuEcisiu* (Hji^Ejujin ijHiMimfPt ccaflcetBBE EnuflsaiiEMit (Ejiaigarcua 

2461 «dsBic«Haa bccccitik hriuiccem ^..nmn^ y^uyi.-u 

232 1 SEjiB^irnB B | r r | j | 3 tiBE Ehmuj^hM i^cbbbbebjc tffUEBWTBB BiuiiKCUcn 

25* I Etf^W^tt CvtMltMtl tlECUUUK B'EUMICEJl. -CLC ili.... ^ -~-jr- Q^f 3-3 


JiS Li£ aj^LIa 4 jjjjs J-&J ‘(oj^ T , T) eLjdij) ij->ill 4Jtill (jji L4 jj>. (T3 1 5) jJaia :( 1 ) J5 ,~it| 

ljLLlII ^Jsi 1 55T j»Lc. ^Jsi Lai i» i'^j jiSj i^jill ,jLIaj_daj 4 jI is* a Slj^oV t^jiiJI LjNA- (j-« Lai i-L . .. ~n nl 

. V I i *\ M T I ^4^-0 ^ I C I ^jlr- J^)“| r 1 1 t 1 1 N ^ (^O^jSLsJ I t J 1 1 


Ilhll pJlfl 8U1 nilinimn lolill : li liiil li J)UnJ| 


£ JL 

2006 jinny] -jjgi/l S 5 lUnJI 2iinll 



jjjJI r 4_jJTj i— t (jL^ Ju3 j :CjI_Lu>JIj 4_>JL*JU ^JljJ 4_i^liail 4_u_ajJI ^ V j JSLtTajl 

. 3j_p* VI CjIj) 'i I ntl t^2i dll Ju 4_ujj_aell I CjL>JUI! A *.) ^L>L> j_i^VI 


Deoxyadenosine Deoxy ATP 

I ^J « i ni l (djjjV! Sj-iLa 

Anenosine deaminase (ADA) 

♦ 41 ljUj j ^LuaJI ^ jr Ll 4 jjJu9 ^ Ji£. 




jljIjJ! — l-JI 


■" j ■" 
iP-^ h — *3 
T VUI L}UJ! 
B L^L-»J! j-JLsa 


Deoxyinosine 

I 

Hyopxanthine 

I 

Xant hi ne 

I 

Uric Acide 


J^UUI 3 jLo ,j[j& I. j. I Sj. <a U,i I 4 -j^cl-lTu :(V) J£Ai! 

^jLj jj— £ Lla -1 jla 1_4J^ S_!Li_o I ^1 j V yxoijjj 

J*-C. (j 1 ■ i a a I 4_3e_u_d3 *4_La iitlil 
(<-J. di. I 4_aL_0 3jLa ^ U *1 I Lilli 3jLo 

<_i LMiJI ^_u 3 ^1 di d j r 1 i t, 1 L}UJI g-i c.<_uCu_u 


(jL^ ^LllLij 4 _jj_xj>JI dlljLuaJtl {j-A 

jjIojJ.I ^ uj \ 4_jlc. <_) Ju La ^LUI (j-o ljj_3e_a 


1 


iihJI pJId &o niliniinn loUiI : uLuaJLi JjllnJI 


ilJL 

2006 jiDiiuj -jiglfi 5 5 ilinJI 2 jicJI 


I JjVl j^i 


II J^JI 
III dJlill Ji^Jl 



• SCID-XI a ‘ u l l_g ^ \ i La ,~\j t 1 (^c.m.1 jl^X j 4iSUJI 5^ ■> i.~i : {^ i j JSL^JI 

SjjIjlj jjIdj-cII 4JLoL>JI (jP-jVI Lol 19 4 U ii \ 3jjI Ju . 1 T 4JLoL>J! ^jj^U 

(jl I j5y„.A j < 4J ^pajJLlj c_jL_uaJ*! La I £-jL_ 3 fulcuJ! JI4JJ 1 4_Cj_ii_43 

0 ^j9j j^jJ! *LuV! y.O * 4 jjjj ^jLU! J-j_>Jt V ^j9j 4_^li]l ^^^1 

VjSJj (0JL1JI ^ Y ^LiVl) 43JJII £^>fl U3 Lo <> */0 * u? LTJ^ er* 

.Carriers ^u-ul LiUjJj ^ j 


Ilhll dill! &1I niliniinn lolill : uluiJb JjllnJI 


£ JU 

2006 jinny] -jjgi/l 3 5 lUnll 2 mil 



LAUt (J^j) >i~ L^j I 4-ajj.l^U ^ h 3,*t mil jj) .I.^ "II a *(0) ^JSLcoJI 

b^LseJJ <L?c_4j_jJ! SjLc.) ^Uj tiilj Jl_*jj i^^ajLfc 1 4 < <1 3 < U>UkJ| 

^Iju «_)Lt-sa-U ojjt jlcL_uIL_u cjLLl>JI ^J1 4^LloL 




IlhJI pJId 8U niliniinn LiiLill : lilinllj J)UnJ| 


^UIJL 

2006 jiDiiuj -jiglfi 35 lUnll 2 jicJI 



Y* *T ^Lc. 4 JI 4 U l 4_2&ljJU c<_4j (^11 *0) 

AjLgeJLcuJ ■ k * ^ |j 4JU i_lJLLA (jLb ^0^ 1 4JL>- *\ • * ^ J_alu ISLjj-a I (jl_3 

J. Gene Medicine 2004 •. jju^dl J*) £>uji 


II 


IlhJI flJlfi 8<J1 niliniinn lolill : li liiil li ^UnJI 


± JU 

OOOOjwiun-jjgi/l 3 5 lUnll 2 mil 


vector J4L& ^jJi Adenovirus o ^ jl ^ s-*A A 


LTR 


psi gag pd env 


LTR 


I uii Jl^tl 

JSLUI ADA 



1 Ji.b uijj Jjudi jaLui jUoj 
3jj) 3 3 U 4 _Lxj>J| (J ts \ j t 4 _lL>J! 



4_Ljj?e-U Cj>L^L^ 4j Jl*JI CjL-uJ^-ia]! : (V ) JSLtlJI 


IlhJI pJId &0 niliniinn lolill : uLiuJIj JjllnJI 


^UIJL 

2006 jiDiiuj -jiglfi 35 lUnll 2 jicJI 





4f5& 




E1B ^ 1 1 t Luljj 4 JjljlX! di Uujj_ui] I Jiie_Iu_uL 4_ u LLa^-<-uJ I 1 -*■ 1) 4 _>«J La_ 4 ^ A ^ ^J^LduJI 

^ jl^clL^c ij (j’Ow Lc? t L^j ^J j 4_u Uo ! j—ui L>LkI!j 4 _j_jLLs^_<_uJ I Lj^_>J I j-&j Luljj jl*_« 

IjjLs (jj&j • ti (j-Laj. < nil I J*_ju ^UJI P53 4jjj_o 4_JJ CluLj-uol (^jJI Luljj JjL*JU 

jjLUj V ^LULj L^Jj^o , ,.j V 4 jI_£ 4jjL*JI L}UJ1 LaI < 1 ^ 4_j_jLL^_<_uJ I L^L_>JI J ^yi^. 


Ilhll pJlfl 8U1 nilinimn lolill : li liiil li J)UnJ| 


£ JL 

2006 jinny] -jjgi/l S 5 lUnJI 2iinll 


aL4, \ >i*t mil 2LuLu>JI ^L>JLsdl aULj^_Ld 

jLLs jjjJ 1 

(USV-TK 4jj^JLI 4_al udL ^tj) LjjIjj 4 J Jl_*_U L^LJuJl £jj 

LM-iJ! ^Jj JJLlij Lj^__3 1 ^ A <■ 4_bL_U2_1I 4jjjJLI £J—U2l1 ^ L_il U -O 

£L»jJ! 

^Jj IT A ^ | MDR 1 4jj^o L^jJI C 1 aA_ludI L>Lkll qa qaj>- 

L>UJI £jA 4_I$Lcj j <Luaj^_$A] ^X.Llll *"< • ■• Ij 4_uajjJ, 1 

^JuJ! 

C 1 j LaaiJ^-UjJ 1 £jlifc J-LLlJ MDR 1 4j^^4 L 4 JI t- / a ( ts> | lLj Laai ^ ! Jl^T 1 1 II I 

L^LJkJI 3JlC.Laaa*j 4jjjJt! lIUj gTJXI (jrU^-ji! 4 _uIIoj-aaJ! L^iu>J! 

4j^jV! 4_s jLJL^j ^ a 1 <n La ^ JlC j 4_jjJ^U <LLar.~ < tiVI ^Ic. 4_uLLj_«_a]| 

4_olx. 5 j_aL1o juIju ^1 

(jLL^AAl 

LM^J! J_<5_1 1-Jt3 JJ ^jLLUj P53 4jjJ-j4 L^J C-tAl—J—UsI CjL_u^J_J_£ ^ 1 jL_3tU_i_u 1 

jl 4 _uIL>j_oJI 

o^'o^ 

^1 Antisense KRAS i 6<! ti caL^jj-us ^Lvi ml 

L>UJI ^l_<_u_aj 1 ^jj L 4-4 i KRAS 4jjjJU t-jjjeTtAti 

4_uLLj_aaJ! 

4jjJI jjLLs^-AAJ 

HL-A-B7 a5jj-« Jl Liposomes 3jL« >|jl ~~ - -i 

uL^Ljw Jl_ud (jiaJjJLI 4_c.l_La ~ < .1 S—uLLj—laJI L^L^>J! 

jlL>JI ^jUaj-AAi 


<L>JLjlI l 4j\c. ej (jPil 1 1 $1 4 JIL 0 V! jnn,) JlUj :(A ) All 

^£.LlU jL^>J! 4 _jj_oj j I 4_ul_L>^_<_aJI L^LieJJ j-wiLXI (JlLdJf JlaTulj ^yJb J (jLLs^-i-aJI f^yzj-a 

tl ? r A juCuu 1 (3j~^ ‘-iILufcj 4_uj_c. Lcl — 1 L&jLuLcLi L^J_4 \ ->■ 1 1 j 4 _uLLs^_<_uJ I L}Lkl! 

(jLLjUjJi CA.U4I J ^jJI 


(lni\ljHg ii linl l nh ) riiml l riillnnll 


ilJL 

2006 jiDiiuj -jjgtfl ISM 2 mil 


fljULUj I n)llnnll 
(IgilljJiguyiijh) 

«T ” 


odp\>b&m- \ 

A a. t St I OJLA 4 j iuLmVI tVI (J"> o "t 1 
:<jJb L 4 J (4-i JU >JI 4^JLsdl p ^ ^ ^lluLuiS 

CjLLoJ! t-Jo)) j-lajlS ^Lhjj - t 

genetic iLu/jo^Ji jLu - r 

gene 4 _i1lj>ji 4^JL*_«li j^Ls engneering 
.therapy 

tt I «_4 j jju — Y* 

. I gjjLJI 

->itl j_4 JS 4 j a fr jjl -pj j - i 

j j lu (RNA) ribonucleic acid(**) ^upi 

crfiP' 

(DNA) deoxyribnucleic acid j*>. t „ <vi 

J i in tl jjl uj Lu_) O ij_J Ij i (^(***)jtut!tltl 4j£L« 

J* 


. 4jl4sL>. 4_tK (jryJL>Jl ^ulc, jLu_u? ( sjc ) 

o Oj-^ dy 3 4 _u L i-^ - i S L11 4_lLu^U1 cjIj! " A.V1 *> .x& J 4 » ~ < <i < < » 

RNAj DMA t~d A , „j A tlj i"\\ A I , ,. tl JiLa 1 fll*l a tdJjLst-a 4 _uLla-i^ CjI j L^j I tiUj . i~'lj l A VI 

. ^Laj Ljjj Ljj (Jj-Sj Vj i HLAj 

JUjijJU (***) 


II 


(Igilljjg ulwll iib) aiiijJI ajJLnnJI 


2006jinuiJ]-jigl/l 3 5 lUnJI 2 JinJI 


W)>\/>9 /WJU \ - \ - \ 

C-uLjiaJ (jLSLalj CjLL^sJI (j\j 4-9yL*JI (( 1 g ~i ->- 1 j^>- j CjL-ljsJI <_xla)) jJLJ 

ijjuu La y3 t ■ l aaibj .4 _lLl>JI 4 . .., l i^tl 4-bujj ^J1 at" < »b (j- 0 JbJU (j-uL^aJU («L>JL*_a) 

L a 4 a_tj_*-a ^jLSLa 4_*_tbjj i4_jlSLo ya L_a oy- (J1 m i nl «CjLLl^»J! «Lj>-!j-j>.» j 
( j-a lj— ajia L^J-j V Lb I j-aj . (_gb*_a <_LLa (jLSLa ^yuj^juj i^Liba (a-LL-u t— ilfl 4 _^.|j_>JL (Jj-a L ~i . >ij 
lj \. i 4—UIL2JI atl 4_al_*JI a jj-a j— a^?l i_<J . Lw ... i~< It 4 ..i.i..jL. 1!I I Jut (Jl_a_*_ILul 

aL>jmi» Vl .^JLUI j_lj-*H!Li jaljJllVI Lblc. (jLila-i i4_i_aJL*JI 4jajJlj i U^JJJ J 1 11 H 


.gene therapy j-ujOU 4-uj^JI «a_b_^>J! 

^^Ibo^w^lojuttUVp- V - \ 

recombinant (*X_jj_£UI (DNA 4bl_£s /\) 4_l^»JI js> ^ t ^L^> y* La_^ 

4_lL>- 4JL>o! p3 i(J-al ^a>JI (j-a J^Ls. 4 JLlj>.j . La ijy>- DNA technolgy 

j-Jl-lju £_abj JLaJj . 34Jljx_a 4 k _.hj b 4 iu a'\ {y. j— lx jL x IL (_A 

4j ‘L <2, "it I ‘. (jr LbLt! (jj-SJI Clil j‘n> 1 1 u jJLLaja Sj_a «4_b-p4! 4_auJU4]|» 


a Lb ^ " ' >(jj a i ^ i°ii ij4 


-i jj ' " i MLa a Lb ^a-La- 




Herbert « o .Paul Berg «^j_i Jjj» ^tU~,»l .cJLiJI oLm.^ <>a JjVl 
4_ajLLa (>l>. Jj-ii (j-a i^jaLi 4_^ (j-a Stanley Cohen (^jjjLiauaj i 4_4^. (j-a Boyer 
4 JLl>.j .Escherichia coli 4_u^Jj^JI 4 _^Lj_cu^M j_LajJL Sj^vjJ.1 4j^j_>J 1 .~.l si <><11 jl^>.i 

4_ajl o_a utz. ~t i4__lL>JI ^_yJI J_L-ajJLJI (JLLjjj i- I 4_jj_jJ_jJa 4 jSijj bi| J_i_ajJL 

4] .(jLjuVI ^~i i >i~) i4_ujJj^JI 4_iSLj-au^M jjl SjLi'ill ul^IuJ 

br'J^La ij. Ai C. 4jIjJs 4j^_ao]| 4JL>J! jjLaaJ^M jlj^ (j- a 1 iS3^ xL3 uj_a 3 JljJl£. j!j_a 


. L% t-% a ^ A t l 


.(rov ^ iY t^l je) 






4. 1 l_Lu V I < : . ) J). Li 1 1 a J <3 ^ 4 L_ijL_Lu Ij 1 i_j tfu G j L i LL 1 tc c_ ^_LL I ^ >|c ^ 

jJ! 4 jjL*-o fjj jLj))) ((^LxjjJ! 4 _*_jL(J!)) (j-« *Q^\» ^11 l %n 

:(2ba>La» 1*1 - 

C-uLil J-±£- (jLalT- ^ya (JjLlS Cjj-C. Jl^ jl j itl t 4 J CxJsjj 

J^U! <4^Lw JSLii 4 J) DNA ^ ojl>^ (He*) 

CjIj_o ^juqj ^1\ Y * * * q j* Lj^Sj lJlILjj — L p Sl j Jl — a j-yca 

Cji_Lj_>. 4-4.0 1_>- 3jJU*£3lJ .(o|jLUj_tKlJ!) ^J-U-UJ VI (^Ijjl) c-) A ,"■ I (_sVT 

. t - J N 1 , A t 1 JjU*1 

r+yutjJyUTr 1 >.4 :( Y) JSL^I 


tY Ajjaj^SLU 0 5i>.tl DNA (jj3_L>J 


(InijljUg ii linl l nh ) riiml l riillnnll 


ilJL 

2006 jiDiiuj -jjgtfl ISM 2 mil 


t^ji-Dl JpLso Vjl 4 -u-l>JI 4^uj_LgJI ^jlSLa^L j 

. DNA iH'gjs*- 4_i^L us — ^ 

s-^>! j-yju NDA .restriction enzymes . ijj3-,t l oUjyjl Ling I - Y 
AVI - YoY YV* - Yo^ ^ A ^jJtl jJLil) 3 . d .Ut l 4JL-3J-C 

lj\j 4— lLljv jj Jl-x-A lLsjIjj Cj}<Lj ^1 .(J-tlS Jl_*j L a g t 3_i^A, .ug 1 1 ojufc . (i t 0 

£j-> •>■ ..XS?I (j-G-ajiLiJI i. < J1..jxi<»~ t^al 1 utl j oA ?' J * ^ ‘ ' 'jL ' ' oJJt 

4 . Kxii (_yJI DNA jji l_a^ .(Y (jSLzuJI^ (<-<1 3 . „j Alj 

4_u3jJL>- Sjl 4 X I (JS1 <~i (jyic. CjjL$ l ^~i ce_i ^jPJI 3j_a_c.^?l (jyJsl l)| • I 

CJLLL3 (jP-II 4_uLaj(pl *LujVI (3-° J~£~^ LUj 4 Ajj . 4j.iLc. 4_uIjL.< u| C»ki _ilj i4JjU?c^a 

. JjJ^c-a LgjLgjAj 3j^£.l 




(B)»- 


‘(A) ty 


jjljJbJ - ^jLwdl (j um' ig t l - JjAadI 
.(TIT (>> iT i>c) 


j_a luJ^M 4_ul_ij lLi-iIjjJI (*UL 4. ^JLao - »^L £tl CjIjjI ^ Q 4 jL_j_j_S_lII CjLajj-il Lai 

4_5j_jljj i DNA jj_a (jjLLoiij 3 a 1 1 j^_<j_*ji phospdiester ^ jj j ^ a \ I 

4 "i . u jl 4_*jjl Lai LJLc. tCjj JLuj-tlgLlII (j-* 3 L> * ^ '"' (j- 0 ‘-^L-Lj_j * J> 3 "ill jJL»j 

(L jOJ .(Yt • ^ A A Jjji^JI A ^jJU ju^UI cjL^I <>a Li^f j^Ll) (i J1AJI) 

fjj 3tl CjLm", i n jjLljl — i^jjJI CjLuI Jli — ^ajjlj^sJI l _^js ' j j 5~ tl CjLajj- 1 ! t— sLLuII^I 

JjjjJI cj^j .Hamilton Smith «c^a^> (j^iLaLfc»j Berner Arber « jjjT jijj» ^ 

DNA J 4_tiaj_jJLlj i4_lL _ L 3ll s-'A Li i u I (j-° 03 ^aj diLa-j}- 1 ^^ oJlA <jl Laj a c. 

jJajl) JL>JLl i4^.jL 4_jJ1lj L^j DNA Jl <j! (jj4 (j-a ^jLJI (J^jJj-loJI 

.(YoY - Yio ^ A ^jX\ 


(Igilljjg ulwll iib) iLLiuJI iUllaol! 


4 Me 

2006jmiiiJ]-j!gl/l 3 5 lUnJI 2 JinJI 


l 

1' CiGAT-CC 5' 
T-CCFAGGl' 

f 

l 

HQAJUTCr 

^■eTiWf 

r 


J. 



i 


i 

i-sracj 

]■ oscg ■■ 
l 
i 

fr CtGGAG T 
I-GAflCTCS' 

t 






jj itil . i Ujrtltl CiLjjjj] jiliJ :( 1 ) 

<UjLoJI j^L>J.I ^yJj >ti j*l <n'*Vlj /»^Uatl CjI jJui 

La 3 j LjLujj Vl f.L^Mu\ - jjj* j3 !j i Lilli 

^j-4 ijiajl .Uo <_>-» <f i>^) lAj^LuaX 

.(VA • (j-3 tT JjvI 


Jlj>-Li ^JLjolxjgj j-Lxilu (JJaLj-m (Jj) 4_ili->JI 4 _uJlI^JI jalbj 


restriction oj. juJz jJl* /\ .recognition site 4^^ j-L* <_kJli U LJL~ <jl_ll1_~JI cjLu^J 


<Lt)l (JaLu-u (^jJI vector (JaL>JI (j-i^»JI <jl^La j ^ La^ .c jI jlu^-JSLi 4 ".. u ^ya .site 

i ii ^jU-uLli (jdlajlj (J-tSljiuILi LjjL^j ja-itij ^2 .4 _l-oLHjJI ^ 1c Jal-AjsJI (j-a 4 • •• jj 

tjjSL ‘ JU-t a". 1 1 jl i_3j_*Iijl jao (j| ^1 SjLjAl jJlsoj .ligase jLi-JJI jjfc j^LT ra-ij-iL lS.J3 ^ ‘ “J-^-ll 
La LJLc. 4. ^0.1 ->JI jl ^JaaJI 4lo,a,~t (jLa I jj iDNA (j-o 4-LLill 4_Laj^_ja]l ^ 4_a-a.li La 4J 

4_Laj^AiI 4_u-al!Li dljujj-iKi 4j^tib .5 R 3 (_£l ‘. Vjj oLso^l ^JSi SjjL ^jVl aLLaj^faJI ^ 
antiparallel ^Liaj ‘.^j^mi aLsLi'iM Lail j>jj (_ptl .4-a-aim 3_LiLiiJI 

iDNA l>° 4iajj_Ji (jl ^jJLatJLl (j-a] .(0 J S! Mil l) 3 aE 5 jl 1 1 Julas aLso^Lj jl 

dll a i uj-oJI JaLjjjL (j I*~ 1 J La lj—22 L«_4l Jl^Ls i(jjj^L»_a oL^soL Lajl I 4-Lajj.. Ail I jalij 

jjjjjJL! (0) (jjxaLsJI (j^j^LII (j-a (_^| it «L>oL 0 !jja (_^| i Vjj aL>oVL jj-^dPW 

. [(<LtitUj Tj 0 Ij^j) 0 aL>oL V (j-a I Jju^ jl (ijJlilll ^1 ij\zr < .iS'VI ^j^ ltl 



1 



(Ini\lj\g liliiill nh) riiiiil l mllnnll 


^UIJL 

2006 jiDiiuj -jjgtfi 5 5 lLudl 2 jieJI 


i—iljj La-i-u i Ijl$j (_^3L>JI genome j^ 3JI gene «cjI_Ll>.» ^-j-a-^t-a ^j\ 

— 3i I l.i ->-j . proteome i_c >JI I J.& L&j-a^j ( _ 7 nil o Lla jj_J I 

JJ LC. jJ-U . 4. a jhjJI j! 4. Lull (j-° ‘Jj-ill jjlaj AJ 4^M-C. ^ ~ 4jLLxjv JJi^. 

t 4jpJI Ja 3jjj) Caenorhabtidis elegans SjjjJJ a-tk^l SjjjJI a[n> 

I ( _ y j>JI tj-jlSLII (jr^j) i("\ (JSLtioJI) 3 4 4 _lL>. ^0^ L&Lj}L>. 1S-C. ijJL-a (jd^ 3 ^ 3 jI J-3 

<jl oy>- u^i ■uy? <-3Jl 1 ^ (>« J^LL <ji| j-L-j i(oLDLj>. <j-a 4_d3^ J£ j— l ^ a i_3j_c. ij jJI 

^Ic. LkLMi- ^1 i(v JSLjJI) Drosophila melanogaster 4^U1I 4 jLu ^^io. 

i_3JLjj — jL-ui (jlj . Ja. 3 4 ‘-AJl 1 V 4 j!jJ 9 (j-a i_3J|_3j i4_lL». ^j^-iLa 4jL_a 

V — 4_lL>. jLlU 4-jLo l y ja ilo 3 4_C.LaJ i_klLIu_j i 4_LL>. ( 1 £ 1 * x 1 ) jLfba «— 2tJ I 4jl_a (j-a 4 

3JljJl£. <— ilj-a jLjj-L^ iJj-flj! CjLlujjJ ^J^C. Ijaj-Ujj-iJ! Lai i_3JI Y0 jjLjejj 

j_a^j (jl i_dJi ii_3l3ie^a < £i-I I 4-jLaj}Lj jjLjdb ( jL J u_)'^l CjLlujjj .}Jl*_ 3 .CliLLpJI 

. CjLLujjj 3ji£. ul\ 



4jLj 3 C>"lP :(V) (j S i n i t l 

A ajj^iJb aj^all «i* oj^ .i$SLiJI 
.ru ^ <r {^vii t>) (i) ^ 

(Jjvl fjj9 jia j| 


(A) Drosophila i^suii ajbai : (i) jsLiii 
(B) Caenorhab- i> 3 Jx\ ijjjjjj <melarnogaster 
Arabidopsis -a ^ «ti..-.i .-.tj ,tidis elegance 
vujiuii jjis'vi jjj oLbisai abi thabana 

.ITT iT CjL^IjjJI 

.(JjU-aLflUl Ja.1 I jiai! 


II 




(Igilljjg ulwll lib) aiiijJI ajJLnnJI 
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4- t >1 4 -a- £-a se. DNA JSbiuJj . DNA (j-a -SJLx_^a Jj juJL hi ' 

Jn£ cjlij *(H4 iH3j H2Bj H2Aj HI) histons <"1 J ~ - - Ji ^ a - Jr I n 4j^ia 

. (uljl^j_i-u^ajj£L]|) CjLuljj^iJI SjLo i(j^iLa^£UI JSLiiu W 4jf^a) 4 J-ifl'jr, la 4_u_ujj 

11 4^jJl£. 4_3tji3LlJI j..a >21 CjL^£2I !jl£. La) 3 |jj Cj|j 4 _iL>. J£ j i4_*jLSi 5 Aj. « s, £j 

Cj^jj .Y X u.YI La-4> L^La ^jLjJtjj^sj i4jJlxji£>. CjL uu -lo 1^-La 11 t L J u llo 

(_ jz! (j-a Cjj_s 1 a n 'i . Laj| J X ^jfe l j i m . !->■ l.j.it. i b)J_uu>. but- i.x^-> Y Y JL>JI 4 « j -t-" ^j^a 
Jbv X jjk t Lt i t b Ju u> Lu L x ^a YY (_£| ‘.4jjLija^JI dlLut-jo^a-ll (j-a 4_tliLa 4c.j_a.2E-a 

^yaj . Jcal L_a iYj X (2rjJL>JI JL». Yj (jrj-l>>-!l 

JlJj V (SjjSjJ! JjJlso ^£. 4Jjjjji> 3 t _ y jfcj) Y dilLi^. ^ 0 * * (j-a j-J^I (_£jaeJ X ^jl (j''- 3 *- 

(j-'Jufc Ju>.| (jla iX (j-° 4 Ar 1 <>> a 4 c.jjv ^ rt~M 4 _jJL)J 4aLa ^.Ic. 

<(RNA) Lcjjj bjjjj l j>i a. >• 4_i_A>2b I Bar jb - »i -a. JSLi (^ylc 4 i n a\ Jbiaj 

( 'y ^> - ! Juk . Luj-ijj 4i^ 4 I t-»« J a i^u!)LLi^>JI (j- 0 J _ll4 JJlC. I Jl^. La) 4jLal£Ll 4 jbi ' 

Zjjtj-LLjj £yi 4j>ifl.~' X (jr i_u^iJ! (jr ajxj_j .xist Ca uu u (j^-!b (_ 3j-*J t4jtia~' ^ it y 1 1 
antisense ^_ r i»4l jL2i_a RNA short j -t a j_ i-T Lc.j_i 4_l_j-^_jj -Liltj ^ - ^Lti 

L$ij .V - 1 4 j j[ ^~. 1 VI JjUcj ^jJI RNA (_p=>2j -(siRNA) interference >^-dj 
.X dll ij~>» I^ya I Ar 1 <>>a lii£. J^jeTu V l4£.jb 3j 
Watson - ((lLL^ — J^.^iTil j» (jjjJLv DNA t jjjJb“- ‘ biaj I 4_al£. L-Sjl Jt 
(JS Sjjvlj 4^J ^Ic La-ifel Ju>) (j' a~'~ i(A J51 jIi.II ) cjIj^^JSLl]! ^jjo Crick 

j I t I V , i jl>.I jJI Jl_u j-j-lSlll 1 (Jjio ^-l-u) V i ^ I t o I jljj j-jJSLj 5^_tiax. 

♦ ^ ^ JSLui] 1 ) ^^^Tu-oju I cjIjLlLo jl>*I ^Jl j^JLl % , V i 




I^JI a ,7, 1 1 

<V/1 jbojill t ^ ^ ((CljjSLB) 4l>i_«)) J^] .^<n It ^ 

. [a J^uJ! L-bjl jiail .(Y* *T) \V 


rt (CjLuj^Kj Bjoix.) 4-UISJI 

uLu^iSL'JI j_Lu) 

.r ^ <r j^li ,>a) r , t 

u^. U! jiaj! 



(Ini\lj\g lilinll nh) riiiiil l nillnnll 


^UIJL 

2006 jiDiiuj -jjgtfl 5 5 ilinJI 2 mil 


n.l'i i u yi ya t— i^_a t-iSj- 2 ? 

Jl...>. I (I ) (Jj^l iP04 3- CjI a • "j S tl (j^ijaLiJI j| (Y) lijJLiiJI 

uj\ ji ...->. i ji ' y ' I j « 1 1 j I i purine 4^ o^ 0 o\L 9 ^ r 0^-*-“! mi 

^Ls J< i~ijj . (^ * j 1 utlj La-A * pyrimidine (j^ 0 

4_p.p*jj Ji-ufc dajljj oMj J< £_a La-&J^v! 4_LaL<j CjJljso . 4-ljjLsJ! 

y ^ J y . J (j-0 m ~vjj Jl._i. A (jOlajlj <*< " 'J ‘(jdJL9 " J 1 " II £^a j*l ~ ~ II jj^-i 


-ulaJI 4S3j_c. ^L-amS) iLLal DNA OJ^ oi *(^ JSLuJI) 

iLujjJLv LiLalJI (^yic. La-diljjvl (j-ulajj-iiuJ I i_aLal!l iLj^i <ji Jjmm Lajj 

4_^>JL_m ja3 (j-«J i I 4_mJLL^J! yl_sLj». (jlj_a| t 4_lLljvjj J- x .^ 1 1 JajljjJI oj-ifc (JSLmS 


LTJJ>L 4_j>L (j_a <_i j_2j I — a j*Vl (j-a CjjJ) lij| SjLm^M jJl_^jj . tyd&u^ja yCi-juucLi 14—px^JI 
La <_i^M j| ClLi-LLa aLc.j_a-3E-a JSLuSj . <_)VI (j-° ' aj ) ' X V (_£| ‘. Jl_u j_d£L) 


j La 4...._il >JI Si jj fj-< 


a (jl " c. j a *»• 1 1 lJlJJSj .llclploid 4 _l)!jj. ill 2 


.diploid 4 LLa^I 2 







NHj 

•fen* 


Q 

1 

"-?■ V CWj 

n^cJ , *c N 

NH, 

jlc 

H 

(IrtJujV M 

m 

M 

H 

m 

''N'" 

1 

H 

■u^jj' 1 ; 1,1 

w 


.(TV 4>a (T l>®) *(L ‘ T j Aj Ji i J uLiJjjLil \j (G 


II 
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jJL) 4. » lo,2 £ jJl i lm .4 i3j_a i_2Jl Lfcj-xjSLi jaJ La Ijlj i2jj-j>JLl (jA_*JL) l5LH ^ 4_lL>>JI Sljjj 
Y , l DNA (jj)JL». <>* Y , * 1 4 tjt-» La (_£j^Jj <5jufc (j! . 3 4_uJ_*_a 

Y X 4 4_uLj_xJI 4.C. j_a->Jl I CjIjl-uj, _iK < JJiX. ' X T X i JlxLjJI (J 3L jaj \j. "1 1 a k j I 

DNA (jjjjJbv La li! Liiljj ijZUL J_u_j_J£Ll]| (Jjla — )*x)x 4 j 'I a « <^tl 4x.^_ax»Jll 
j^LuJI (Jjxiiiti" LkLlajlS i4_lLLu 4_Laj^Lu (jSbi jLj_ix i^mi <>L>oVI 4_Lb ^jjjJLl 

1 jpa ^ (jSLa-i] JSLLI ^ A4 . al i",! 1 ^ 1 n 1 M VI 1 ^ 1 \ 1 j c 0 . dj LL_t_u i_2_J 1 a 

4 n,Vj^o,v .u.vj^r.v jisLiVi a ^jJU DNA qIj^j l< hi ^ 

(j-a jZi_a_A^ CjIjLIx Y * 1 (jjl La J JQ. (jl . [A LuajT j-LsjI ‘ Y"\Y — Y*\ * CiLr aisi ,11 

t jL all jJLa jiu£ X- \* X ,SjL».iyi 2LLLJI 2l^ <> jJLa Y , • 1 ; ( LLo]l JSLi AJ ^jJI <DNA 

0 , \ (LiJj_2j jJl_a ^L £ i_2J I i * ) 4_x_t^3jVI 3j^LII »lj,"i i u 1 i— Lb (J^LsJI I <j! • A-lL' ^ L ) * X 

4_x_xu_a-xuJI 4 aj L i t, I ^JLLk'i? j_x£^?l j L a tl a ' iDNA (jxa ^aljti.H I Jufc (jl La-£ .3j_a fjj) jla 
(jX. — u lai I — pluton jl pluto j3^h 1— tla-i cij Juljj) LjjjJij 3j_a W,r 

La l^x*. 3^L-> ^ Y 4jjj La (_£jJj 3 1 jj ‘ OJ^ I £jja La I . (^2-a (j^jJLa 0 \ ' ' ^j^a.j^.l I 

\ Y ) ' X ^ ^jLoxJj idiLaj_^_jSLu "\ jj_u 4_uLj_L! 4— c.j a >JLl (jjj ul) DNA (j-a 

\ X ^ Y— ^ * X ) X U j! > =c - 1 Llaxma. (j! . DNA jaL-u (j-a j^la Y , • 1 (jjj t_$l i j^L-i 
(j-a ajbLfiJI 4_i_a51I! 0 JL* (j-a AjUI Y (jjs (Jal (jl (^J 3jLi^MjjL^oj .jaljxv ^ Y * * = ) 1 ^ * X 
,((j^j>. 1_2J| YO 4 jIj^) 4_iJ_iLLlII LDLLi-v (J^Lluj iDNA 
.(42UI J* u (>a 2^^! cLI^ i(Y • * Y f Lx Ijl^ LLfi 

4_1SL^J1 4_i_aSLII ij (jl jbjuLa ^ < X“ I \ ^ I . 4J 4 1 x 4-_La-Al ^ 1 ^ L" I L ^ ^| I a l L^ * ~t 

i 0 iLjJLjjj t4-jj._cl2~ill CjLIxsJI (J-aX. jalaJjj iRNA (j_a 4-buta Ixl jj| j-ojb i2JljJX. iLLUaj 
(_yJI 4-La-2j (j_a j_2_52 iDNA (j-a cj jL-mlmj j transposons cjLjj^ j mtljb ^y > ' ^ < a 4 jLU ^ja 

jji^l (jlj I i 4 1 "iCl j| CjLxjsJI (j-aJtJ Ja^ibla (> jl i JxvIjJI ( jLx xaJI (_yix. (i>Ll 

4_x>.jL>JI i aj^tMl jjij 1 retrovirus(*) 3j_iLi_a a cjjLLLuj (j^a i 2 1 1 ~~ 4 jLU ^ja V (j-a 

.4_bbjjl jJI 4 j J-Vi 23 U LajLL i(JLx>.| LijLj (JS^?I (^yic. CjIj_uL 1JI ojuk cjjjjj l _ r a J3 

Juli (jb^ La (jl .(JjuLa i(_^Ju_u La^ i(_^-Hie_i ^xe_i (_ylx. CjLxsJI (j-X« ' (j| ^ / >»~ I La^ 

i^j^lxj^JI j_^aljJI (j_a i~ju->. (^yJI Lx>- i4_x 3 V Lxa^l^J LLa.2< uj Lj_^Laj LaLLajv 

paradigms 4 -ta-lx ^jLa-i I^ys (jjl J-LL iCjI^j^o I^y> L^-uxaJ Laj 4 j^aLJI t~il 'j~ . .i^tl ' (JlLaxU 

Cj-p- I(_5jj-Vl XjLmj^jiilt La^bs. iRNA <_4 JLj i3_Lilj_jJI L^jjLa (j^J p2bjx^a» ((S^jlia)) C. JO I II (jjc) 

CjUyUIl (j! - « t '* i *« •>■ a » j j «^j LilLa )) 1 < Aj I L^jLb j! a^JL>-\j2)) ^-Iaj tfCtTO- 4 _ajL(_uJ1 .DNA 

(J-ojJj iDNA ^Jj RNA (^1 t4.< tt^anj t_Sj)jJU3 J_A U, U>L>. J^Iuj AjjIjjJ! 




(Ini\lj\g lilinll nhi riiiiil l mllnnll 
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jjt, JaJLin] I I Jukj jal li ->JI I Juk (jl jl 4 JLL 9 J~±C- j-Cl -*3 CjjL^ jJlj 4 _JjiliL$) 

jLsc-AjVI La (JiiLa-i Ijuk (jl Ltiajl Sj I jJLjoj .^a_ajJI ^j-u j^kl 4 _!jJla-) 

£yz i a 1 1 " ' IjLik (J'l atl {jC. Sj— lTi$ ljj_a I i_£Sj_*J -pU<f VI 

(jjSLII I Juk (jl .Sj-st^a jLLa 45 La 4 jIjJ 9 £jjjj ‘ YY ^ * X V (_£l ‘.^so jl—iLa jLila ‘ atl fj^x.u u 
3 -iLa (jja 4 jLU Y"\ (j-a i_aJLI_i 3 i U ,a j 3 La Lai 4 _ilL La-a 4 -sUI 1 i_aJjj 

j-lc. (jjSLJI ! J^k O^- JUJ^UI L -kj- JU ^ Llj| j-aj . «La_l*_a S^LLi (j-® 4 jLU V * (j-«J iSjjlu 

neu- jjbjlllll £y> i Ml~~ jja 4_aH*fl 4al t-»tl (j| . L Ha i_3jju LuL^ i (JjLLJI 

jajJtlJI (J^j (_)jia_ijJI 4 j , ., ' (_fal£ ^LLSL^JI 3 jj 9 tflllO 



<LoI JLflj j3 tlitv*. a :( U ) JSLjJl 

^Lut aTI t-iLiaTu . 4 ^Liai L> u^uVl (dULxjj) <ubjl^cj (LjLiu^^iJI j juvj 
oMjj jrjJu^VI <jyj jUUol :4_LLjjvjja_j^II dajljjJl J5LLuJ ^ 

jiajl (T^ a - 3 <Y £>yX I ^ 


.gennan 4 _uUj-jJI ^>- 0 ] gene 4_$i^ ^ji ^a j_& Lo ^Jg. L^ l.?uj * LuLLlj>. juuJ 

^jlj>JI ^yA i^j—uj ^ ^ 1 tgenos ^ ^ l-la- T lI l iiiiJ \ J<.iiL,l 1 tgenna ^^a 
(Jj_S (j-a i(_iVl (J-j-S (j-a t_ i« jJjj» ji «^ t juij)) gignesthai j _ t - j _«-i iL ! geno 

£^a ^LUI JLa_*JI t L> 1 n 1^ I W. JohtUHlS6Il Lk^_j>- » ^ L l" , * i ^ Jl^ 

4 -jJu^-jJ I Lljv jJ^-l-l! I j 1 4 — p»- 3J3-L-L! I ^jJL»JI j»J _33 j^a ^a| nj^>JI i_ajj _*3 i^-ialil (jj-ill 

— tjLi^^l (_ JLg. I — (Jj^sIL a J i >i 1 i ju 3 (j- 0 0^?^^ <— alLj y i4.Miti.ll I JLl3ju I i4_t^>L>- 

CjLLa j_ala JJ i^Lil_a m'Vl ‘.CjLl_a J-alaJ I—® LkJJ-C. lOl J_UJ. jK ill (j-® 

3j_a j_a Lr lc. J, jlA » ~tl I jut, Ja~. Ajj .cystic fibrosis Ktl ukJLJI cru?^ 


II 


(Igilljjg ulwll lib ) cLlluJI ajJLnnJI 
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i unexpressed I4— -L (j£. j. x_*3 V) 3j-aj_a ^diaj ^expressed I4— -L (jc. 

^1 transcription 4_JU-£. .(intervening a ~tl o^L-Jl^L L^t 

exons 3>jJU ^_k2JI ^^3 .(inRNA) mes sanger I 4_^Uejj .RNA 

in- oLjjJuVL 3j_>ajJ,t j-lc. ^.kill j di translated ^expressed .j-a) 

.(1 Y JSLLJ!) .(intervening <j-a ) trons 






f 2 3 4 B 6 7 


PifeyfoftYj! fo«v\sj frfcN £ 


2 3 4 B 6 7 0 


ci^,„i,„-.ti) c.Djipjyi ^nU .^Ujju ovalbumin (,>^1 c Vl &*** >> •( ' Y) 

jjilb i2luL»S L&jjlcj . ( V^a I OStmJLiitl) Cibj-aSyij .ylill jjUb <4 jlx— Laj-tcj .(ajj&tl - ej^ll 

4 tr n^ll bjLbl [pj! b-xc (JSLulj jl Jj_L>bUJ Lj^Iaj jSUjj . (Jr L?.luUI DNA Oljj^a?! rt>ni7il _ui] .|qjLa)1 

•(J i-4 flit l Ja4 ,>« i nr o'* 4“ i>a) gljM U-“ cb 1 " jLic Ly 3 ! 


(_(oLj>. (j-a i-a-lLIu iCjL^jj_j_jJjJLj l (jr^ ^lal t-ujJ CjUjjJiA?! (j£. <— >1— j 3 . m ^a Is~> 3," 

U1 lIILLa) U j— a_jJ! t"xjbi,c. I .RNA (j-a 4_Lu*_a ^ 3^1 (j-a 4JL \°ij Zj. _i x-^4 di^t. i «1 i A 3j 
(j-a 3j_Lj^a_3J! Q>t i >il i >i "ill oj—k -> ij i4 4 al~>- a lu ^a-ua all 4, jl a X. ja33j .(U 6 (_yIL>. ...U2 j 
( j-a) (j-a t~jfl..~t...iiil ribozyme jjj» 4 _aJ£ (jl_a I jJ ^ujjL£ J-a -*3 (_ r i!l iRNA 

^jJLc. i4J (_j.xi . t ia (_ y lu^j_iJt (J>aL>JI Lai .(^Ajjj! (j-a) — IlbOZyme <j-aj i((_yjJjJI (_jAa.>Jl 

CjLjih^I JljJuli dijj-j .(_yjL_j_ta (JjaLs. c_a^ (_(a_!U_j t(_gj.j 3'a-.~ill (JjloJLi 4^^Lc. (_^l ‘jJtJb La 
JSLtij] .Splicing Jjjl^jiJL ^ i 3jjj— l-x.xli Lxiaj| CjLa-ijj— uj-I! 4bi< ill ^-i (_jA«. jj l 4 i^>, »_> 
(^jJI t jl jK ^ajj_iL (JJjJlIlII 4-ILil a.>-j iHlRNA ^ <-V» ' 3j^j j i ii (j-a (J-iJ-stHll 

(4_ui_i5j 4 1 ha.L j o 4 'I ^ <tl i 41 <>»~ ijJjjLjtHJI (_yj| 4aLtis'i?Lia m | j| 4 <>.^3' (j| (jSLa-i 
tfJukj . (L-w\l t-> (_gj..m.j!| 4lbL4j (_j L»«~ iCap S^ixilla (J^Ltu (_yic- Cj^Lul^iJI dgL^a — V 3j-aj 

(j-a (Jjj 1_4J dijj—La 1(4 ixi._nj 4 jMj) V jl i( JJ j_a-JI 4Jbl_^j La| .Capping (jnil3~i II 4 -lLa c. ( jr A 

jLjj .polyadenylation JjjJlIII 4_lLui ^ -(^>y polyadenly 

YO * 4_|| J_a i(JjjJI (J ‘s i~i~ (_y3JI i(jb-LiJ^t t~t' 3 < ,ij a (_^jL>. I jl 1 (J_uj4^?I a CjLSjj— ■>• 

„>'3 ~tlj (Jjj_»JLll :o>LiiJI Cj Ij j i ii tl o Jufe jj! (_^a iHlRNA . Luj_33 

(_yJ! (_y^ i LajyL^-i.t.i.xi.11 (_yJI 3l_jjj| (j>3 (J, 3 1 j.a .tiJjjLjil (_ylc. I _t xs-x C. i i-Ja-uaL 

(j! (_^l) 4_ailie-a CjLxjI^jjJ (Jj iJls-Ij tL» a l} jaIu V (JjJl^eIIJI (jl i _ y J 1 j-l^llLj .[(_(,£. jj (jGj_j J 

Aj i lj Yj 1 (j^ in ^1 (jL jl iM-iLa Oj Y J 1 (j^ iii.^yi i(Jj| 



(Ifljjljjg n liiil l nh ) fiiiiil l riillnnll 
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alb . (diLjj.i.AI 4bau pa ibbLb plpJI pL£ ‘ I JiSLifcj . . . "\j Oj Yj . Y dJlii i_blj-l£ jl i^Lla 
pj— 3JI CjI jm~ III £-liaa Cjj_$la t _ y lJ! .« J-avlj ppjjJ J_3»lj prtp.» :4Jj-3-a pl_a <-dJj (^Lc. 
pa (JjxiL >i~ 4 jL) p-\pbl i aJjju I Jufe ^Ic. p£La- 1 Vj . 4_a- jcra'? j ^ ^ 4J j 2 a ^ A i^baLtl 

Jp i"i ) pi i_dJj t‘ Lie. ^ j > ~i 2 ' JjjpjJLi p-^pbl 1 *"' pSa-i ^ 4 jI La^ . Cj I JujjbSLb I 

4_bLbl pa plpJI i-bj_*j p^LaJ 1 1 JJ . 1 1 — ^ p-Gjjj ^J! jap-j_b i4ab pa jA£l (Ja-pjJI pa 

j^jlU pjbi] pp^ cr 1 ! ^j-b ^pbl ‘transcriptional unit SpbL^b^l Sj^jJI 4 JL 

JJl-C. J lJj_) I a m ' ip-^-p. <-aJl Y 0 4_ilj_3 ^Li.i pi i n 'MJ 4 ', t jl2 " tl Cj L b.. >J I p| pa 

. [p-UJjJ 1 Ml Y * * ^ylc — ^ Jj ni ill j*j_Ljjj_bl — jLiajV I CjLbujj.) 
^aJajua p| £_a_a . I Jli3.*"i ja£l ^jxoj ja^M pLa .4abajJI cb-p- pa plpJI <— <ljj_*j Ljjjl til Lai 
^«p.jb V RNA pa (JlfPli I L^baju pLa iCjLbjjjj jap-jb .4_p-L. ab^M CjIjl>.jJI 

4j^LiLll 4_pajjj_xjjJ I 4 _i_±jjJI 4jjjbl (_p>j «_>J! dilb p Jib a . ) i — ) Y iV— 1 CjLbpjjj 

jwJ Theodore Svedberg p_a S] .(S YAj tAj o) .(rRNAs) ribosonmal RNAs 
analytical ultracentrifu- ^^LLbLI jpUil jab I 4 j ; s~ Sj^jJI oju * £_bj ^jJI c^LJI 
ijjjLAJI juiLl jjiaJtj ^jJI h_ 5 j_jSL!I «.pj_pbl jl ^a-p-opJI jap=^>- j-a c-u-uLujj igation 

(tRNAs) transfer RNAs 31a Lb I 4 jj>bl .[a^j-pbl /\ ,,, -pi I jut, aJi^j 

4 jj^bl (_p 3 j a i>blj i(Y — "\i = Y 1 p-a) *\Y (_^l .codons aLuljjJI j_aljjJI JJlC. JlLa 
L 4 LLI 1 Laj iDNA 4 -lL~»- I jdi I cj^LibLjjbl p-a j-i_p jjlc. cJPUijj .microRNA 2^ « <^11 
3Jl>.jJI) (j^pbl . (_ylc. ' ~'j- <^~ al _jJ Lbl I 2 «~ j^a^M Juj-i La_aj .RNA CjLj^pjl (j^a 
j_a| i4j|j 4 ajhj Lu-obil (_f3-Li Lb La i3jLj>-_jil alxJt l _ r k j-ajJU (j-GjjbLi (4-p.Lmb^M 

aLpbmi ciiLaLbbl — Lblj ,jja — j-pjp jLsj .(jltUI ( _ T Ic- 4_>.| ^^a 4pLc. 

‘ 4 p^a CjLbpJI CjLc.j^pc^a j af- 4_bV ■»■ <^>ll I i a ^Jl i^iJLSjJ La^ i4_jbp»JI 

CjIjLiL® 4j^Lj i^l .DNA Cj^LmL u~ (_fal£Li (JlLab .(j.j-uLlla ^_jbpbl Ja-blj 

LkJJLC. jbjj i3j_aj_U 4 j J jl 3~i tl CllLbpsbl ^j.a.a^a SjLc. j -A ^ J> b. 3 "ill (^gj—bipJI 

pi p.t i a l a < 3 .sljbl j^LJu V (jpkj i genotype (_ 7 bp>bl a bl (JSLbSj ‘Lj^- <— ill 4 j|^_a 

.4_2jLlpj Jt_p_*j j^uaj pjLSLII ba «~ 4 j>-j 4 (_pSL*_i V japsJ>- pLa i Lbbj-C. 

jajfcl i((_pajLaj L^-ua_«j I ^ ~l a\t r j .CjLb.nbl ebilj3 4_3jjJ fl ) j* j-t _‘-p l.t i _ y a_iSLII pi La-^ 

pa pLjuj^l CjLbpw JJUl pi jaj . ^4a jul 3~ill CjLbpbl i _ r a5JI c_uL>JI pa j- LiS Li 

JJ fa~i 1 1 Jt 4 p La-g-a jl .4bLbpp (JLa— *b_ul i _ T a J^p- La-g-a) jLaJI pL_5 ijLaJI CliLbp>. JJ_c. 
i L^J p-Lby 4_*J (P*a b pJ i(pj_bl 4_3jjJa (_gU jl j. flktb CliLbpsbl o Jlj^ jjj^so ^^a ^ybjjl jJI 


II 


(Igilljjg ulwll lib ) aiiuJI ajJLnnJI 


^ JL 
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. 3jj lag a 4_t£.La.} Oj. Jh °i 4J (jjS6 (jJj t(JIja>.VI 4 jljL^>I £_a 4-aL$j| (JjLaj jl i L-t-alla i a Sj (jjj 
<jl (js-ix ill jJLsj La-S' ij->NI jA l a $,<a DNA Cj^I mlm" 4jL6j (jl-3 ijJjL-l 4 ^j>. o-°J 
j-c 4$U! ^ ^A j-ATf 4-i L A,.Ti co\-u±y\ DNA oM ,„ h„“ a .<bl AM I LiJJi <ya 
(jj i4^>- ^_a j^jJssIlI ' i j L aJ 1_£ i (_£j_i L_i_a_auJ 1_3 1 1 JIA J-°_5 • ci>l 1 a Mill DNA Cj^I i nl < h" 

— IT i Y j L 'I ^ ^5 4lll 4_a.iL>. (jLoAM J'"J 1 JjA (j^a I 4_La (J-tx-l 

Ka association, con - 1 u 1 1 ^ ~ 1 1 4JLiLiiJ 1 ^ aa j Laj_uCSj - ^ *^1 ji ■> a 'VI ojlj>. (j! *(Y1 

1 4 ^ t is-iji 1 jj L" 1 ! g,->j 1 1 a Li I j La Li LaJ I jli » 1 1 L^-uaju 4_i« 1 1 Cfl I j!lI I 4_a I J-aj i ( Stant 

ja-^_fl— 3 - — a (_£| Li5^JI Ij-gJ 03^ 6-1 *6jSJ! 16 a (jL-uj-i^l jjlL XA^ ° 

HjjJ*. I 4x>- CjLIjL diLajjjjs- j-a 4JjLaJ,Lj (j^Lj ijjLa-tL! IjLA (JjLL £y> jalu (jl t_i.3Ej (jLaNI 


ij | (j_a (Jj iDNA Jiil Luuj (JiiLaJ CiJ >- (j_a X? >JI 4Ju-C. i±i-i_^>. (j-a V 

‘.DNA <J2j jl—auJ-auJ (J-aL^ ^J_a ih io i4JLLa-i La 4i jn J t ^ fl 1 a CjJL>. . 4 ’ ■< A > (jLuuVl^ ujLuujVI 

. -Luj-iK: \ 1 • x Y ^1 

(j^> a! Latl d t-< a ' (JSLijii iCjLLuj^-lJI jJ_*j (JllaJLiA t(j^.ifi,i_JI 3bCli La (_y5 Lai 

iijLLujj-jJLa t^L^fljllajj i3j_£js-Xlj »L i>icXlj g. iiiillj LyLLilj cjLjj-i>JI 4_jJb) phenotype 
jyGjj-1 i_flj| T* * (j-a Ijk. uj I_fljl_jj HjLiiuX' j»_^6ij>J (jl £_aj . Lti>._ji_^_i_jJ I (JJLiluil (jl IS-* ->. 

4_lj>- 4Ljj>J (j- 0 ‘ Lky_i^l C^>- (j-a (J6Xl a fl'"i ie2 i C j L aj jj_lI I fljuk 6l~^ l ljr c -3 J 
1 d a £ 1 1 j^-a^fl (j-u (j^a (j! .4jj_iLa_i <A j 1' a ^ i4_t_i-uLiii I CjI ij~jj_i lLULlA (jl ' a ^ .(_^_>.^f 


. (jl i n iV 1 ^La jJ neocortex 4 j jl^. i ^.,6 1 a^-LlaJI 4_uj — ^ 

.(^0^161 4a5jJa j > J> 6 jali (j-«J 14XAJ6 (j^Ia (_^6 Cxju-i-uJ (_yjJI CjLLujj-iJI — T 

ULiiil (jLiijXI (3^=6 .(_£jj>.^?I j_iL- 3^?I j-a (JjLaIu (jLj 4_aL$jX C<y<i u (_yl!l — ^ 

i4xiL_uLaJI 4 a_uX|j 4LalSJI 4-aaljJ.Lj i(Ka) Jajl^IiJI 2-JjLj Igic. lj-J-*-a 1 4j-flILa CjJiitJ 

. jaJLxJI (ja_il^5 (j^Li.1 

OliWQ/yilg DNAg RNA o» doowaisl -i-\ 

jJajl) j»l_£. jLxLa 1 , Y (j-a ^Jj-aj La (Jj 6 RNA «.(jj_5ej CjI-Lj 3Llj>JI (jl 4_t_5 V La_a 
replicates ^ I ni’j (j I ^ U~ — u Jj a(_ 5 j — >J1 16 a (j I iiilj .(YoA — YiY (j-3 lY ^s-jJ.1 

Cata _ j Afle ' (jl , ,i ' 4jI ' a ^ i( jr I-H >l h 4la-aJ jA ! JlA^j .^j>.T (_jJI (J^i^ (j-a CjLj)l«tl (J^ij 3 

.phenotype (^aLLJ! Lai ja ! 6 aj .cjLlu^-JI lAj_L6i ^1 oM L A-t i . a lyzes 
(j^sLJl) (_^j-iblIisJI iLaillj t (DNA a^j-5tJ (^ILJI) (_yi_i.->JI (jlLa-iil j_a_3EJ RNA a(^j-5tA 


(Ini\lj\g lilinll nhl riiiiil l mllnnll 
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ljufc L^J (. a La " s t i5> 4 j a A I Cj|j Juu La_*j (. a AK "mj . (4-xa-ij-iVI CjLLujj-jJL 

0 V i >i.l i > i~i \ CjI_Lll>. Lilli 1$ 4 . 4 Wla dilj 1 / u (Jj_3 £j9_*-Iu Jl^-I (jSL. ^aJ 

. (microRNA JLuaJI RNA cjLLljv) (j-Gj^-j i 2J-aj-a > i 1 RNA (j-a Sj. 4 

o!2 short (siRNA) intereferenceRNA j j.^m i <^1 ji^VI RNA oll^ 

iLillLljkj - t*il. l ^iK itl (j-a I • a "■ YOj lA (j-LJ I ° I ^ tjtt jJLj ‘(^JA3 a (jj)j-L>.) 

(jl La^ i 1 i — 'l j V— 1 4jJl._c15"i1I CjLLlj>JI J-a-C. ^ula. 11 (^ La-$-a IjjJ (ClljjijJijVI 

<-La^j tl (j£. j- j l-i-jl- T lI I (jl_3 i(Jl_>iJI 4 -juj. jjaJj . cffltiSCnSC RNA (_j_Lt.ll -il xa a RNA LillLub 
(jjJ (j_a (*-y V lalajllij j *i I jj i(_jL>JI (jjlSJI (_j_L) (J5l Ai_c4 i L^ikUa LLa-a ( ^c-i -ua-cl ^ Ll>JI 

1 jl^j cj i j_i sLlaJI (ji fc» < ■ ti a . (tRNA j rRNAj mRNA) SiiV-lll RNA jj| t u ■ „ yi 

(Jt.4 jaJajj 4 jVj .DNA — (Jjl.fl J_t_i i^jullju ' a ^ — 4-La J_*_i L-a (_y3 Jp i.~.ilj ia(_£j_>JI 

ij* t-» a 'II (-illa-ij 1 4_i 4_aaL>JI 43LLp> 4J (jVj il^jLLa^.1 (__pa « ' LjLp-l -4 ', wlli~tl Cjl_LpJI 

jaJJ V CjLLujj_jJI *LlujI (jl (_jJI j-la-ll Li J i JL>.|_j (jl (_j3 (j._c a ■a-lllj j nmtl) (_5j-ikllaj|j ^Ll->J I 

a i*-i~ CjLLaiaJe-a J-Laj Lt t uLml Lalfl i u\ ibOIlS OffiCCS 2 Jl_lal>JI 4-j-C.l i>i4J VI 

LaLaH i jL*jVI 4_uVj 4 _c Hj— 3 JlSUl Cjli ( _£j— £.j J a c. J-oSLio (jyJll 4 jVj i t -u— >J I 

(Jjvl (j JH .digital (_5-aL3j at 5 jL>- Laajl 4iVj i t _ r La^ (J^Lau t _ y ic. a^j^sJI j-^alLaj iCjLLu^jJI^ 

TllC 1—La. jJ^-l-l! I J j i a ^a i ul a;j;j^>JI !ju& ^.Ic. (jlLaj LuLs i Lfcj. j c. - ' flK <_ il i i n VI aJuii 

.() i - \j V - l jiail) Master of Biology 
( ) ) (jjjLajjjVI ij£. j_4jj>JI lL*-il>. (j-a c j.l"i tcj V ij jl 4_I^La jjb DNA ^jj>. (jl 

. $4 4 juj I3j_a.»4 JT^j t (Ho* - loM)Rene DescartsM «L1 ijI£Lj^ 4..._lLjj)) J 

4 fly - ' j a~ t l (_23*XI ^(ivil - nn) Gottfried Wilhelm Leibns «('° ) jJLujV 
<l_Li 4 ( wyv - nn) Isaax Newton ((^j^ja^ulj-ajjL^Jlj-^jj-^l 

« V » I a £~ aj . 1 a ja 4_2 l>- l j c. JLa i4_j LiaLalLlIj 4_i LalSilll CjVjL* 1I (j' a~ Lul ( _ y 3 4 jjjJjI 

— Ijjja (jJT» 4J — ^La (j-£. 4- a- niil lLu — a. {jjz l al~ i ■j &j V DNA (jl l_a^ — lib 

( w ) «(jLa^i (j^-a (jLv - (jLkjj» l-jj-^L^j .(Hof, - Hi Y)Alan Mathison Turing (**) 


4_ulj 4 _uL2l1j dJT I t du£U\ *Lc. LjJ I 45LLI ^j—tTuJ ^ 1 J (j I ^ ^sjej 

.«c-osJj <jf ^ Laj-«T :4JjI^ il^Ui 4 _cL_J! 3jji2 iautomaton 

4_uL^>J! 4_j — LjLaJI Laj) ^ C- tLiLojJjVl 4j^_Iaj ^JlLcJ i4 — 4_Lt^La 4 _Lj^Lo 

^Lc lolu-uJLcuj t cj L^-lIaTJ I cjLjJ I^Lcj dtir^jQ j 4_L4jij ! j_>J I ju_u_j>ij (jV «^_uj^j)) 4 _l^I_4 ^ju-uj calculability 

. (jJI^jJ! ^y\ c. 3jjl^ l^j| LuIL — 4_U^J I — 4 JVI ^-Ll 41 , ,. gj 3j cjLqjJaXI 

4jl£La ^_Lud Ijjj-jjo l 4* a tiiojj-co jj > asu ^jLSLo^Ij 4j I 


(IgixliJig iilioll ub) oiluJI ajJlimJI 2006^-^^5X112^11 

t «<jL#$j <j! SjL^V! jj^ 4| .(^"W - U*V) Johann - John - von Neumann 
DNA 1 II <" 4_dT £y> (_ij_ujL>JI (jjJs CjLojI « U Jl_l!jj iJjlSLfll ijja lj— l!l£ (jjijJLal 

4 t-» / ..lj ' ^Jl jj ajJI 0 j_& 4 a ~^J~3 ‘RNA ^ I 4 .uljjJI CjI aj)l « U 

iSj^J 4-iJ<jJ->>-I I 4-JVI (J-° j-Ij-l-l! I 4_l3 i —Sjjlj (j£L) (^j-JI CajsijJI iCjLojjj-jJjJI 

( _ y ic. jl£.L_u La-« 1 4 jlx _iPi.ll 4Ji^j_c. c-Jj^sl) DNA (JS-iiij jl2J . 

(OH) J.c i > i5>j Jl^JI 6j-aj £U-jI 4_3c_pj (4 _lLlj>JI 4^>JL*JI (jjjLul 4 _lIj_>i]I 4_uJ_L^JI ^Ll. 9 
4.2’a-.../all oJljj i(^Y (JiiLilaJI) (H) (j (^l tj •»■ ~ 3 (C 2) I 

RNA £ya (j-dLaj j-ui (j£Lo ^- 4 ‘lA? 1 "^^1 £-j|j_La ‘Sj^sjJI id-lli] 4_J L xJ I 

(jjijJLs- jjb LjjjJL». K At ~il i Luj jJL>. La-ib! ju>-! I, a~A~ <j| ^.j^a 

Cj|j C 2 (j^jj_SL!l — OH Sj__ajJ! (j-i_j ^ jJLjmJI j_aLZLll jjl cdJi — (jj-t > ~ilj» 
(Y) dJlill (j^Jj^LILl 4-laa ‘^-1. ' 3 4-uJLjuJI SJljJlioj P04 3” C. 1 1 a t I 3j_aj O^J t4-uJhju.il 4 , i •a - 1 u 1 1 

H ^1 — OH Sj_>ajJLI I jufe i_ < i mi Jlj ju9 j-^LuJI I jjt (j! ijjjjjJLI (C 5) (j^uaLiJI j| 

(jjjJL>.) IjjjJLv (J£Lijij (ji RNA t-<~ , ,, ' V liU. j ' “ a ' I jub (j! .4Jbe_iiJt 

(jj4 ! j_ifc i_ 3^?T jl iCjULo (Jjjxj ( <<L Ai>^ — tjj.i.xJilj)) 

jjl TT ~I~ ^ Lajl JSLiiiJ (3 1 iRNA (jL ^JL»J! j_a IjlA Itiilj 

4^jj £y> (jr^ 4 jl^L m"l!II 4 1 ju a I rt <~i I 

5 t Y ^_v 1 1 . 4_^ j 1 j Juk ^ i n 1 i 1 1 t 4 K u,i 4 ^ ^ >nj t 1 Jut 4 t ui ^ ^ 1 ^..l j u y l] I 

• ((Ji' ,a> ^~ ua SiRNA i _ y x23t^Ik:^?l RNA Cjljjj^v )J7 ^ jjLi La^j . YoY 

. ^XjU-U 4jISLo jjj! DNA (jl 




^ cii.t_i-ij_.ici aiLU i- u ^ js^ji 

DNA C.I,' Mj ,K' _,ti) RNA 

j-l£. jj-L-ijJ i . (jLlllJI) 

- OH 4 j j, 1 < II T I J j 3 j-aj i Y 

f-ljj ->.t Ml "i T I ^ jJ! J_«V| i RNA 

3j__4j ^_4 3 ^__4j_II oJu£ 4_L>i ui j a La • ■■• * RNA 

“ “‘ j ^ <Lua_»l a ■ , 1 , ,. T | — P03-4 t"«t A ,,.j Atl 




J^vl o-sa_Ul jiail A3 * ^ A ^>-jX\ Jj* 
.(>4 Vi OLuilSJul 
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La t ^J lj (_ylS! iRNA jaJLc. 3Lp «Ju Jjlj jj lax! I aLSl CoJLLujj-jJI Cjj. 

pea 3lp»J! i>Juk dij.a"u ulj . j»Ll j_jA® ^ * 4alj-l9 j-a-c. jl£ Cp>- jLila 1 , Y (j-a 

TV* * La ^1 DNA i(djL a-,'i . n .a) I ^JlS| jl .ilia i^Lc. jjLLa * 

(jSLij .DNAj RNA (^Lc. 3lp. Lajj cjLLj3jj_iJI i~iLi .^Lc. 03 A® 

(Ji-iii jl JUO. ->■ Lpl ‘. Lfljl J>1 C. Ij lpje_i Jijj L*Lj}LL i-kjllaj J-jsJljj i4_pJI CjLiaLLII j>l jlu. M ^pa 
jppj i /iM Ljj t^ul 1 11 -w^M ■ j A a" 1 1 (j^ 0 ) BLpJI p&LLia £_pj>. jl . I 

La-^ 1 1 i a ‘ a ->• i— LIL3 j_j .CjLLjjjj_jJLi l 4laj-La ^^L>-^?l a j £l ij j»j-Lll lA- > " •••‘L^jasJI JaLaal 
IgoALIaj CjLLujjjJI jpi3j iCjLLujj-lII j_a *lpj-® L^K ‘ i 'LL>. jW^® ‘-LI I 4aLa (j-a 1 Lj^a jl Jp-u 
i_jJ Ml* jaa <— ij-Li La-a i_k! L33 t >1 < Ja-a-i A * * j^a La L}L>JI 0 Jufe . ' gK 

j-a < tjJ 1 Y * * j»a PJ-Lj La a_jpj Ja>>, i-i 4_aL£ L^-ojllaj jpi3 La£ 1 L^K ( _ 3 _1j 3 i(_^_^L>- M a 1 

a_p*j j_a RNA 3lp>. CliaLjl ijjLalll alial Lfejj, gh jlaj iiLLIa ^l 4_aLii^L . jOjj-jJI 

iribozymcs cjLajjj-jjj-IL£ iSLpeJU 4 _La-uLM oL ‘ 2 « a L$_*_a .~,K . 4 , a t cj Li_3 jj l! I 

- (^jL^LVI ^ ,,,211 - telomere jpa^LpJI Sj-i^HL) jiL ^ail) telomerase jl jpaj-LrJI 
i ( _ r ijJI a'jjb jl .(YoA — Y it (_p 1 Y j-LLI 1 L^lLjj^ ojuk a S.a~ ical _i k 1 j^W aaLL^j 

^aJLc. jj_l^ juhl y.<~< jju . 3 j-iLUl t~il / nj^ j a tl ^Jl 4 jLas'^L , Ciliata caLua^JI aaLLLu^ aJJa^j 
iRNA L^la aLal [ 4 ^ CjLLujj_JI j-a iRNA j>a aLj ,,, Juj a _»_ 1 ial_al DNA jl La^ . RNA 

. CjLju-uaJI i_^5-<-u ajuk Cxi> i_dj . Lkj_poj adLxlij jala-u tOjJajui 4_ujjp ( _ y Jb L^jca (JSLjj 

o^lbcd^lci^- V 

iLj^a jl L£ .gene therapy LjipJI LpjLII 3 j£j> oLiL 

jl i4_jJLi->JI c> . ..a < ^ tl (_jjL>o 43, ‘ |g i^j-II ^Ltill 4 j j it-> 4_a-.._L~i 

^ recombinant DNA technology . ^ M ti DNA a a 3 - 

genetic engneering «4_M-pJI a_^a^JI» 3 j£blj . 1S"> U I jpflJ I Cj l _C i_C * l III ,L 1 u l_J I 

.genetically engneered « I . 1 . ‘ ^ a »a , ^ ^ L L>, LL ^ . m_i .4 ul^^JI 4 , ,, w ^ 1 1 ^a m 1 Ij) 

la.* jL3l a_3J • La al—Li iLL> a ». O^tl ' ' a ^ .4^>-L>JI CjllpJI (J i >iL »i3 4_i ua_lA j-a 
4j| I i^g~'j , V a ^a^j 1 j-uJujp a Lie I j-a j-CL>-LJI (a^La^ 4 - (aL^aJil ^-LplII 

i_ < 1 1 11 ' iLlulo [i_i.->- ^1 ' V laLalfl n£jJ>.\ ^ I 4_lijJ_jS 4 t ^Lj_‘-uI j-a j^>- jlSLa^IL jl^ Ijl 

jl 4 T ula T p> CjLjI^ Lip. Jpea V IjLtj ^LuaLa ^^Lc. ^Ic 4~.« j it-n ^ . „l iLuljj Liaj_a 

. cdJa j~±£- jl i4_ulaL jl i4jj|ja j^LLt 4_uL3 

4_i_ic. ilxulo j^a>. jLLa auLLi i4_jJL> i II 3l_ja ^ I $.i u j^>- j 2 < ' 4_iipJI 4_j»JLsLil (J3_a33j 

ja^-i V i_p*JU j-pJLj .japAI i- < 1 1 ii s t jl_ii j-Gjija . i-L^ai- 1 4 , ,, a~i ap 1 Aii a ^ja 


II 
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(Igijljig ulwll iib) oiLuJI ajJLnnJI 

4-ilj (JSLiHiJ 4_jV jJh iLioil (j-UjjjaJI Lajl i4_ui>j-a Lualj^.1 43lj Jaej CjJusj i Laisjja 

“ <l3tl cLKII La-£) i^£j) I "II (j-L>JI (jgjjJLi-1 V Sjlc^J . 4-Ll_*_a 4 3 j taa j_aE_I_l jl 1 3 J Ji^ta 

4jta ^jujUJu La LlJLc. (Jj i0Jj_3a -) ( ' a. jj ~*-j Cj L i-i.aJ I t—ila — Ljj-i.1i I (jl J) u n La^ — (j3l Lufe (jaj 

1 a-^ ujj i5 /l ^ 3 ’ I ji * 1 2 — i c. i_nj i promoter ^ 1 1 * ^ ^ }—*— i^J— uuLuuj 

jl iTATA (JaaJLagJ I La LjJLc. iDNA ^ja Jiulmi J( I j . T~l mii^i I 3 j 3 J. ^ i u i(_£j - hui 

Ojl 3 "h j i^Liii.l 'VI 4 j tlajjjj (j^-aya-llj (j-Lb.ljM jjaj L CAT 

j..,JI (j-\i>JI £a Ljl_L>. I (jjjjJULi La-^ . Ij— i— LijLaj ^Lj i~i. ) j? I i f tjt < al 4laJLi (j£. I J. xis> aJ-iu 

(j-a —^3 Ljl_j-^>.ij ujj_*_i ji n^gj; i .I II j j ^ j_a enhancer jj *JU_i <—kj *_i d * A^ni 

i4^j>- (ja (jAJ^-sJll (_f*3 ja£.JJ .jai-l (j- t -i.u a (j^C. jaj (jl (j^a-J i4_lL>-I Jail 43 jl ugL-uJ 

. -Ij-aJI (j-aLui (Ja-lj-a <ja 3jjiae-a (Ja-lj-a (j^J i4_i-ULa ^_uuj l _ r 2 ^Ln"njM ^alaJjj 

4_iL>>JI (j^ SjLc. Ja-Juj j? (j-L>JI (jlfl i4_U.lj>JI «L>Jl_!taJi (__, 3j xLa3jl <_uL>J! (_£j-Luu La-Sj 
jl I Laj)j_i3 jl 1 J-uajJL (jj^Ll Jlj 9 I vector ^aJL>. (jlc. jfja-=ea (jj^-l (Ja ‘jtc. DNA (j-a JjjAuuj^ 
^JajJLij .lipOSOme a **• Mill ja_un>JI j j j^-L-itl Li ija'* 1 i~i (J-uaj^>- ja3i 4-ir,i nj ja3 

ujuk (jla i4aJl_m Lj^«L>JI DNA L^ug 3,j jj-*3 i(L-ujj-La jl JigajJLi) DNA CjjLuuiuuJ Jjjl 
CjLIjI^LII 4-Lu!La uliLLta- JJ^-> La^ i4_3_uiiil 4 _lL>i!I ^ j y 4laL>JI Cjjt mLnlll 

4JU- (juk 3-uugaJI 3_j>JUIL^ .genetically modified organisms (GMO) ULa. Sjj^JLl 
genetically (GMA) modified ani- iajl^.pJI 3-pJI oLulSU cr i^>JI cy> 2-uaLjg 
d_aJLaJ.I (jl .genetically modified plants (GMP) 4_uI_lUI 4_g_aJI oLuKIij .mals 
£jLJg ‘.horizental transmission cjLl-^JJ (j-2_aVl Jl.s, i ~N I ^ ^j ^ jil 2 _ ! _l h >i]| 

jl ij\S J-L-ajJa) ^J-ol DNA Cj jl ill LaJ (jl liili .phyllim 4 * All £jL>- ‘^>iil 

ulillj.a-ll (j 3 aS?l jJL33jj?l ljub (jl .4u>JL*Jil LijLkJI DNA Cj jl..jnljii~ (ja-ua jjJLZS (Luu_jj_ua 
. 4jt-ufaJ I ^ Lujiaea ^jJI ivertical transmission ^jj-aiJI UJLaiil caJUea 
(jjf i4_u_lj»JI 4_>JL*JiLl I_3jj_*_l]| (_p3j-*-aJ I jm v SjjasJLl CjLl31£LII ^jJI 3jl_uuj?l Ll_llj J_a]j 
(j-uLuul (jlc- (l-UI i^y^>- (j^) (jLajaj i Lpaa- 4-u>JI CjLi3l£JI 4-pajsJI 4_>jmi (jl -ua3 

4-^JLai (jl ^aJLJI j_a .homologous recombination Jjl-all i^l^LlJI ^ !jLa-lj 

liLlal^ aLiiujI (jl (j^-a- (_y5 i4_iJi.iii->JI LijLsJI JjLLu 4_lLu>JI 


LljLkll (JjLlLi L.I 3j^ae_a 3 

(j 3-u LuLua. 3 jjj>II diLolSUI »1 mi <1 ja3-ij • aI U» ill i Lbj3il Cj_uuaa-1 (j3j| ^p3j.i_il I ^ 4j t n i->JI 
jl_i3a_a (jAav j\ ij-a-ill (jj-aj-A (j\^5E_$) ijr ijm (j^_>JI (J a ,jt 1 — l3.lj>. (jjijJLik i J_L ajJj 
diLuJoJI I JL>- (jAa 3r ia j_j^j3 CjI 3 CjLLjjjijj i LaLs- (jjj_3j3jj?l (j^>- jl i LaJl (j-LuoJjJi] I 

(_fu^l li (j^SLj La LlJLc. 1 LiJ-^ L-c3a_iJaata Laiajl (Ja-^tyjj 1 4-us-jLc. 4 j a A I ililjj 4 jj_uuJI 
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(LjJiu) JUi jJ jl a £ (Ja XJ\ (jl (_p3j. ~,d.j ^ 

U_j_a insert j>JLb j! ^1 U» ~ >qi ol j_atl gene construct u m ^tl 

4 i i j_i.ii Lt I DNA 4jl_23 1 2la iIjSLaj .DNA 

(jljJtS ^J! 4-1 j jallL Ljj-2j iyuj^a l^j*4 jajxijl 4Jb$ J ijjj i^L*jj jLibl (_ylc 

D^" j) ^ aeJ t»L^i.iiVI ^ie-N ^Ic ' <>"l ^j-a < ij-2j La (_yJ! ' j ^ *»- •>■ (J-i-a-i 

ch® j-AfA cA^ - Q g nt ) t cA^- J J ) «^*» A l (aJ L»£ .(i i (JSLilJI) j - a -Ll I 

(jL£j o JSLA!) (^r'AP.l/A^ (jjjufc cAj 1 ?- dA-^^ ojo-AA- 1 ^ o-* 3 J' iLaJI jLiHi^a 

j-us _A eJ ‘ V- ‘ n.tmlj i (_£ A® < ujj^-i.fi ia < Ja se ^ i« t 1 I (J mL.n3 (_£ J- 36 - 1 — Ji-jCa jtLi (lA- 36 - 1 
4 ajl i ii ^LaJijl i jUl! i~i _i -uq 1 — Ji_cajJLJI (_ylc. ^ m ~>itl aLliJI flctnks 

JiiiLifiH .male pronucleus j£jJI stjAl female pronucleus ^Vl sljAl 
£^>j| | juk ^ylc. (jjiLSj ^LuJu n~) flanking j_i^>^>JLl 

(_ylc (Jj-i^jjtil jj^>JL (j^sUJI _j_«_Ll! (Ja»~iin' LoJ-ulS . 41aIL>J,! jlj.Hc.VI olj. Saj 

Lt j-iLitl Cjli _i a-. 1 1 ^ H a VI jJLSHjVI Sjjij-lui ( _ 7 ^ llse-u^al jJa ^jj£L i CjI j ^lic Ij jAjI 

4^iL*Jt! (JLj>. (jr ib ujukj . _1 all dillj. -a. LA_^Lj (jA^ ! JLC. La) 4 .a_i._i1o,1I ( _ r S jalb 

. ijAtl jh® 



^1 AftTc^wiP 


.Ijlv <lJLc (4^oL. ‘ Ji LIa) L L Ajv ^Lul^-oJI CjLuLSAI i j-a LAj aJL>JI ^3 - Lai I A >A a 

.(J-u^LaUI Jj* jiij! . 1 * A ^ tT j>a) 


II 


(Igilljjg ulwll iib) aiiijJI ajJLnnJI 
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jii PBR322 igimJLiiii j-« l$js jjju <MT- 1 ^ <1 m ~»t.t 

.( JxujUU I jj* >t>jl .i *A tf -»iY (>c) .(B^ >uyVl) 


jcluj . Lul J lLj LoI-lVi^I L^jLiTujI jj-a i—SJlgJ! (jLSLs i La-ip. 3j_jj>d! CjLjLjJL La Lai 
L33 (jIjuJlJIj Cj I CjLsj-i) *■ I j 1 1 LajLlLa CjLlLII Jjljs* ljub SjLc. 

i LaL_u Lt_ujj^j LiLfljj i_4>^ £. rp- J^LL ^Jj^e-U! (Lb_J • Jj jua - ' 2.}Lj t(4 jlc. 

Bacillus thuringien- « ou i tu u >L \jj ^lLh-‘A >) ^1 <>a) Bt oLAjjJL 

<>Jub (_ 7 _a^t_) i<tad CjLlIII *1 xia r I jjlAjjJI I Jub (jj . I 4 K CjLllII (j-il.-v Li^L>. *(sis 
SjjJI) 3 JU JLc. CjLjLu C< < u J-ub iljSLibj 1 L g,l~i aj\ 4jV njljLjjJlj Cj I I CjL-9jj (j-a »L cAl 

SjLj j. a^M njLojjJI I JLib ^ a 3. 1 1 j Ljj u£i] Ij 

i>Jub (JLa-JuL uV 4 _lj_4_lIIj CjduLSLuVL J)l« ~n La La| . 2iSj— aj— 0 SjLj d^-a^Lsdl 

. i I A — i • ) ^_ys 1 Y jj>.j2,! 1 LLl>- 3jjj>JLI cjLIjI^LII 

a^\bcd\sU&j)\j - Y 

Cjj^JLiI :4—u-l->JI d ■ ... i »£ tl DNA 3 M 2" ^jl j_o 

4-pJL_*J,! (jji «3_ij-j>o)) Jjl jLa i ( _ 7 a^>UI oj— 3JI <— i L It x 1 , u j-lLia 

4_lj>.^L*JI 2 \j -»■ ~tl i>jub 1 j_3J . ) W ' j*L*JI c-uH 

t Lbj-a-c. (>a ^ sLia cJjLuj 4 (n ,U)F. W. Anderson < .W.F > 

defeciency (Ajjj * La-L-j Luljj ^ ^L »3 , Ashanti Desilva « UL. , UJ ^ Csr iiAi» 
(j-a u^aVl 3 j — aj ^jL ‘.(ADA) adenosine deaminase a! ^ 

— adL (_£l — 3_^ai->iJL (^j_Li) j-asej EC 3. 5.4. 2. d 2 j i <^~ 
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«iLLjJ i .(NH3) (J^ ^ t (jjjjjyjVI iy* Sj_*j 

(jSLIj i » » s <1 t iljL/itl ^JJ |jub jj-c. • [2 jjj 1^ (jLj ^ -»-tl 

4_t^> Liejj t4-L£.LiU L}LLJI jj£Li jijx. >_ < 1 1 ii i 4 ( _ T c.LiI,! jl^aJI jL^jI na seoJI oL>-j ^ L <_ 

. ' (j ■ a (JSLillj La j-lLa-l ^Jjuj l L}UJ! tJjLtb ^llil ^ajx. 4 je_lLi i4_uLl1!j cLullI! t"'l tjl Sgjltl 
ja-jj-i^l L^jUaX-L (Jj-a-Iy ^}L*J 4 _lLij>i]| aLaJLtl (Jj 3 ^-Jaiej « L SLt ujj ( _ y HUi|» OjL 

^yC-liU jl_£L»-J! L-3j.il u V (jSJj i^jJL LJL. — J. 2. ^11 LJLc. — L^LuJiijl JlvI £ya JjjjJ.1 jjjttl 
, d I t-» «~ L|j_t 1 a| 4J (JSLlu_l 3 t nonself Cjlj^UI £ya 4jLi <_jJjJl]| 2 git ^L^al (_ijlILU 
i^jJI ^_y3 (_yjJI Proteases cjIjLujjjJI SL^oJLitl cjLgjjj! Vi 

— LLl Jajjj (_£l — jj— 2 j jL-L_a| t4_i1ajJLjj L-uj—iJI 

JJuLLa jl] .JjLluJI oUSLluJ (jlLLu^l JJLiJLa JjSLlL*JI jjh iLjvjJj-U ^faLLj t^faLv 

tL-JLa Jl L a.iSi'l (^J! tj-jJUl t J5l Lai! |a!j_2JL IJl_jJ iCjI, i <jjl I^ya 2JLului JSLluJ tj-LL-lj^l 

jJLl^s t _y3 t .1/^tl aUSLtli .(Jj£LlL*JL d t-» I~J t, I jLLUj'^l jjJuv JJul] Li3j HJjj It il/^tla 

. [ >J I t~tl il <>>1,1 K t i jj..7e...xii.A (JSLi.1i (_y I £. ( jr tk (^2ll 2 jjJ^M L^la-L (_y3 £-u3jH (_y2J! Ja^i -*• 1 1 
3j.~i alj jldt-al (_£.} (fljjj! £ r^>- £y^>- (Jd^ Si ~i all »Ua.c.l j. 4 "1 < nl JLaJj 

<— il l t li I j! * S JLljl. 4^t juzj Lij^klli jJLaliSj iLal^. c. 4 jIjJ9 jVI ((^"i i 1 I 1 I » ja c jfjJJ . 4ijjla 

^ajj_i! j»l t(_ ;r a.jL>JI Lilt I jj 4 1 ti o*i ( _ r Al t LaLaj 4^tj1a!j j_i£. « l Sl_i < uj3» 2_mjVI »lS <1i 
(_ 7 Hll i4_a3-MJI 4 _lLl>JI 4_>JL*t! l_ijL>j (j-a ^LlZlmVI (jSLaJ £)^J ^ j»l t( JT a.^L*JI (jlL>JI 

lj S' Lgg t,l> IjJJ e?- 5 ' jJu-atl I j j! i(J' S4.VI I I Aj j a jL£j 

£jjLj t(3L>- j-xJLjjI (3^ ‘jt-^ j-® (Jd^k 1 *— -^4 ~‘ ' “I Cr^ i((( jr ,~,(, <1.i|» (SL_ll>JI JL_j_ 3 (_yl£. «.LS_l]|) 

.oLlLlsJI 4->JljLtl 

2^-5=— l 2> (j-a Lilli 33 1 j La ioL_ll>.}L*J! 2 'j ■*■ ~ tl n. 1 ^ t ^£j aI L tl ^Ljejjl Ijuii J— 5J 

(j-a (_^j_a. | La j J_Sj O l..i..3j Caj Jll>-j toL-mlj g. ^ ! tl I j_*jJLi (jCLL>.l_iJI £jjO j-j-TiSL! I aSt c~ I 

j^a ujL lju&j . jLaliSLI! ^ L» 1 4_Lq_UJ 1 2jLa^fl d j Lt L^iLi. ■ L K t~.j 1 ' I ^ K t idiVjL=_a 

.JJ^sLitl 3 -LluJI joJL*JI L-LlljJ^ 

3-a jii^l 1 #"m xs~> i(3dfj2^^ j-° L—t-t j^aJu (3251 i^LuLjJ! 4_La.^L*JI 2 _ijjeILII Li 

J.^X,A ^ \ \ \ jaLJI jja j..i^.. i .i. t u (_y3 C j.4. 13 1 L iL-l (j,2Jt 2jj^it I jLL^f I (_ t j 1 11 \ L^lajLu 

.4_^Jj^a^l Sj-^ntl CjL^jJI (_ 7 3 1 j'l 2l 1 .. i ' 2_*_aLs. t . L 4_JSLI jjLIII 4_lLl>iJI 4_>JIjlU 

jljjj t(YY — Y * ) Jesse Gelsinger «jlxJjJLL. <_jLi 4 _lj^^L»JI 2_jlxiJI 

ade- (_5 JlC. (_,!£. ^ L-jLUI I jub £yaj>- JLoJ . LLc. ) A J_0-*JI £ya 

infusion (-*£>^2 ^ jLJ .*ji;l£s cjLlo. J-lL^s juu LLI s^L jP) noviruse 


(IgixliJig iilioll ub) oiLuJI ojJlimJI mdjiun-jrfsslSdftni 

(j-u La i_jJj_jjj 3 ^a3j (jl (_p=>j3 Laj .4jLj>.Lj 4 j*JL*J,I (jj£[3 .3j_CiL_a (^a (_faL>JI (j^j^-xill 
JL. j_L^p i_jJj_au3 ijJaU La (^L. .(_£j| J_2J . ^a_. . xi..>. jLLa i_aVT Oj-uiXL J (_sVT 2y L C. 

3 jJU o Jub (_ya (_ ij. . xi~ Jl 3J . « j-3E-LijJL>. » 3laj l _^Js Cj. i uLi .4-iC.LLa 4_a J_u3 CjjJls. ^_yJI 'j ,.ji^j3tl jj^a 
4-a-,j^>ll JCbL*_a .4_p*. jL*_!l 4jj^jt3j| 1 . J. 4 «-l I J^Lc-La ij*jLc.^M (^J! LjjJI 

<^1 4 juul >JI 4 -^>Jmi c_ijL^ National institutes of Health (NTH) 4 -uLjJI 

JubLit! oJ ub (jLi ^aJL*J! £_a * (j **• ' ' IjL^j 4_ajl ..-> CjL^_ljvjj Cjj Jl.i^-> I j . JUbLitl 0JL& i £ (3 a ' 

CjL*_aLvj JubL^a) 4_Lbt-J! CjI j«.<ujJLlj (j-LCvLl! diLa -il ju ) W" ^L. j_La Cjj Ju^sl jJs cLL 
4_pl _^-a CjVKr.il (_^Lj (JjLj VjI L^-ajLc.! ^a^la t _. j lLaJ . L^tla (j-a J..L3 ( _ 7 UI t(ClL La". ...aj 

-. .It-'tl Ijl^j £xaa>J! JuLLi ^aJ (j£LJj i4_lLl>JI 4j>JL*J.I JjjjL" ju^. Lgj^aaL^j 
(jlsj-aa (j-uL 1^1 a (JLilal 4jjfj CjJj-jj-Ij .4_a.!ij l 3. a c. j-l£l cLLSLa .4AJL.JI 4 jj-j 5=J1JI Lai 

sever combined (SCID) ^Ll:JJ a^Lai j>c. 4 -ajjb-a l( pl jj Lila o-aa-a 

J^a l( Li jL^la i( jj^*_uai Li. j-a^.? (<^a 4 -lJuj .immunodeficiency syndrom 

(JaaijL-u (j^_>JI 4la-3j»J,l loci jLaljJtl .JJlC. i 4 jj- 3 e 3 JI alj^>.L sJljJI 

2 L.mi 3 ^ retrovirus ^LLa ^ .DNA 

5-aj>m e^i.ixJ.1 JaL*JI .(HIV-1) human immunodeficiency virus 1 Ja^UI <>a 
Jlkjl 4 — LLI .(AIDS) acquired immunodeficiency syndrom ~.<II 2_cLUI 

j_ya .(jjijjL Cjl_.3.a~i..ia ju >-1 j_ya oj^>.|j .^yilSLu 4_t^>L>JI 4311^ 4_LL.la 

ijajJI ^>.1 <>. j'l tLLa-il (j-° (_>^aLa» . La a ' ' Ij_j_l_i^>I jJLAlaVI (jla .Ja_>JI nj i ii tj .( T ' r )y ♦ ♦ ♦ 

jaJ 4jla iLbjJ 3j_al_jHl,l ciiLajl*al 1 L 3ajj d' rv, ' r ^j»l_j£.l Sisytii (jj, loc. 4jr a jj»-i Lt_uaja. lj 
alj^>-L (_fat-3 (Jlya (j- 0 (jl jaitll j_a .SJljJljj. 4_Lj>.jLc. 4_ij^>o (_£l 

Juk . 3 .1 " , „~ I Juk (J_9->- LjLej^n (_ylc. (jjjSlLa .^ T ' ‘ TA ^4_3ej>.L e_ijL>o 

d T ^Lj^a t-ijLelll 

omsll bcdW) £Jd 3 }\ owUVl - 1 

i4_lLi_j»JI 4L.mi (j^a . aj. £ tl (jt^ . Lj^j (jl (Jj — ui 1 a £ 

(j_a (j-Lj>- Cj I Ji_u^_il5 ‘- 1 J . LLojJ ( Jr a Cjjj_j__a l lo -a. (J!i a — jj 

jj ^ L cj-ujjij . jLi (jGjjj » Lj a 'I (^Jl i L4.U | jub (^j^^a .cj1_Ll>J! 

jya (jrCv (_f^ (jja (jr C t - 3 B-mj (_f^^l (jyi^. iLllaJ LLa J.3. 1 J (jl j.liiJLj . (_pajdl (_p3lj._C.l 
Lt-a (j\~./a- ... ill (JjLlIj (j| c_.-t-*JI (jLs — (j-a 4_a- a.ujj (j-a 4_jr . .. ' — CjLJLlj>JI 

4_jr .... Lll (jtfl .a-ixjL^a 4-1 jjj Sjuvl j 4_ic_aaj dll i A OjI^ lj! Lai .(_p3jJU CjJlj*_i (_^ 

. (_paj-t 1 (A 3 r I _J 3 la ~ jLa . ja -au_>J I 4a>- L_>- (_^aS Li La (_£ j . n 1 1 (jG j^_lJ I (j-a (j-.Ii.i3 4 j_j_ auJ I 


1 


(InijljUg ii linl l nh ) riiml l riillnnll 
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cjjj ^]) homozygous JSLa^a (d 3 ^ 1 dO ed/^' 2 JLd' <d *jiLa 

hetero- j^Li-la d^La .4-uLiiJI 4_!L>J| ^A L_« I .(4jjJlj d° £ya aL-LSL-a 4ie_Laj 

. (jd^l jJljJI d° 4_j_j_*_a ya 4j_j_au 4_ie_Laj Cjjj i^l) ZygOUS 

j — ay I a 4_^>Lie_ij 1 4 3 1 Ji_p J i u 1 . >i~ (_yJ-C. La j-Llj IjJa La I j! l_j_iJL_a ^ _i j 

c— u — uo I (jl JljJlIc. Jj 3 < 3 .jyGjij—jJI «.LLi .4_d_a^?l (_p 3 j_a_>J! l_g_La (.l^SL) 

. -j <^~ La LJLc . j .mutate Ij-aLL .(^a.auL».j ^>.1 « a Jj—u) mutation Zj ^ L . 

. l_Lj_sL>a LlLlcI l ( J_jSL)j-aj.J . La 4-pyLii jl . fjj . u I ^^A Jl_u_jL1SLi Qj. a La 1 1 

jdl Ja JL>JI ^ .point mutation 4 jL> 3 ;tl 3 jdkJL) 15jd 3 jdkJ! djjdj 
d 3 -*^' (ad) sydj c- 4 -i^j nickel cell enemia dk=-d' j*HI 

(J i >i.l i juJ tjr 3 JLktl I iiu-Lj Ji_3j a j 4 ] I >■ ( Jr 3 dS’J I ?r 1 1 l ~ _n 4 1 . u 1 . u II ljr A 

.jd»T ^dl t _ y jLaaa d° L^LalSLi 4 x La 4 (J l 3~n I (_£l i translocation aLajl 4j*_pj O I J-U_^ _i j Kill 
( jr c.LiJU jl £ se. 1 1 4 _uLlJI CjLjl_3_a-JJt . . _i (_£jJI .Burkett Cj£j~j u jijj CjJ-x-i 1 a £ 
(JlLiej I (d-d I ^ I ji-pj _> K t (J i >i L .. ~i 1 Lad . ( Y" A , A (JSLiJ I . Y 1 Y ya . Y ^>.^1 1 jJa-i I ) 

dele- ( 2 )JJ>iJL l3j.jj La IjLAj i (jr i_ijHI ya L^JLaLSLl 4 x L 4 j| JittLl) (j! Jl33 LyytuJ 

La-a I d'-*- a L)'"' a ^ La 3j_>alj Cjj^SL La ! j! Ljiaj I CjJ_ 5 e_i^ . tion 

Hunt - (jj-jjsc-Llljfc a!j j_y3 jj^_a L I ^JLxa^?! Sj-alj JL>* 

1 1 _ 3 JJ-JL-O Jjfc La^J . LaJj_ 33 3j_a Y * yc. La^ J_c. 3j._a J t ^ j>SL 3 .ington 

YY i 1 1 ^ujjj njLjijVI Cj Ll*_ij^5 jJu^s I Y ) ja3j ^yJu-uaJI ^^a 4 -j 3 t jJ-s | 4-jr j ti t 

d 41b Jj 1 — u-auJ cdJ H l lo >- i_3_La^j i Y ^ ^ Jij-uaJ ! >t _i 1 4 J I (_S H ! 

trisomy dl.~u La cuj^d; .(Ls-I!>LV Ll 3 j uLuL_dl od Lajd j-s-dLl 

. mongolism 4 H>UI /\ .Down (< (jjl4» 4j3j^Lla c-jj.au3j . Y ) 

aLLil iJT 3 .4 jL>3 Itl 3j iiaJ! 4 u2 1 iejj .dilj— uj, Kill t J-‘- a L-aJ yS (JiUI 4 _lL>JI ^JLdjj 

(DNA repairing enzymes) jdLd «^Lajy5! L^-a Ja»".d .LliH jH L^aL..35l 

^aijj .homologous recombination J51 atl A. t ~tl ^ jpl jHJI ojjt, ^1 .DNA 

I jub jaib ^ji i d® alaj.“ ~.jj . (strands) DNA Ca d - 3 ^_L 3 JjLjj Sjj^. ^ juk ys 
(jSLuJ!) J 4 L 1 I! 4 3,Io la iJT 3jJa (jjl cj ! jau^jKLJ I d 3 Lal^ Ljlc. ^jLlLajjHJ! tiijLilj jjl idaLull 
4JdeJl]| 4_L>.j^a aLul i _ y 3 CrOSSing-OVer yy\ tl jjLtllt fjjA CjJlxj La^ LaLa-i ‘(^"t 

HLij Ja cjLd-dl Jjld d i o“' meiosis ^L., 3 ~dl d° pachytene 

. 4 jjLaia U,k ~4 chiasma dh^-.tl 


(Igilljjg ulwll iib) oiLuJI iullaoJ! 
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(A> 





(Q 


] 


t-cuiUUI oju>o tA.Lu> j_aLLnJI *LL*JI Loaj £-4 <_pUij ^U*. a 

Jl j_aLLaJ! 4J>l5L» Jj>o^ - J ' • " - (l^*jl$ILuJ,I) (J*j -- tl <jLa t laSLfcj .(B) (k_JLuaJJ!) ^ ^ («^U^tl 

.4JLJajij (TU (J'IlII jt}j>JI <^J) j <T> a J jli Ji^ >.*(<> 4<jrtl»Jl ^ LjJLjjv 4_tl>J! j3-*J .(C) (j-ti*VI jrt>JI j>* Jkr»j i£^oJI 

jiajl) (c - l x jlI I ) j-3 LLaJ I J^>i_4 ^gj-uJf jrU>Jl (J^>o ill i4_*Ju_»Jl 2 l>JL*XI <^-3 1-4 L^j 4 ni^Lall 6jJj J < « t 1 OJl_>OJ .(MV if £l>-jXI ^jjc) 

CjV L^ jL>~y I .lacj /(, ,TI,^"Ti jf jJ^LUJI) a J^Ia ^>*51 ‘.".Tt ^1] iLJJjv i^u>.j-3 4_*JL*->JI 4j>JLsdl '*++•* (jj .(^j-aJJI 

o^£jII J_ui (J^LlUI) JiiUUI JkLL* 4bjt jSJj <J.*UUI joa J3 UiS^ :( J.aLlll) 20SLai 

I Jl& ( JL>tiLujl (J^>- jl) L-L3L. U 3 jiLJj tJjbJLU 4JU^dl J^bLdl 4JL£ J-9 iJ-jL^Ul 4 <7 *« 4 .ii_LC 4lj L«J£ (^1 1 ^^uSLslUj q it t Ij iL^J 

to wn ( i.'ijjK'i 9 1 0 x 3)uL^i5fi joc t) 84^i‘jL f j>^Kj G5 on jssj^-Ij 

jj^c jLi < \ • ^ aatn-a,i jjlc jis li^ .jtmi ojl* 0 -* aatvi. ^ ^ ji (jauxi .-^-aLui) jm rat ,>sL*y -oj-. 

.4jJL^>JI 4->Jbdl (j& JlSL*iVl . JjLUI ( JL>JLtul jl) uai^ 1 JjLcilll ^ ^ Ljljuj^tiSij iac 4lj L^JLSLa . ^ \ 4 -L ^ H jkXI 

(Jj iUjuu . 1 ■a-.'q (_^ulj^.^?l JlIc. ( jr aL^»,~l'^l ^L-u 2,*tVI «:Lij| (_y3 JiUIl C-UjSiLxII Cjjutj 

(_ y jfcjijj .mitosis 4_J_lIA]| t~il al . .. 'VI ji i4_ol_*JI 4j^UJI <*•<! al . .. s <VI ^Lui (J) s 1 <>"i cjJlj*_i 
( jD (j-t" itl <^>~t,l DNA (_ 7 jlajj_iji (j-L 1 4_uljjJI CoLajl.aJ^I (JjLu ( jr 5 (JjLaXI i_ <j i.~iLjJI ^_uiJ (jl 

j»^?l ( _ r i_jj^> (_^l ‘.(j^JjLJJ (jA.j. i xss, 1 1 (j-U j-iLtlJI (_y5 OJljxj LoLqj) (JjL^JlII (_ylLa2j 

(^Jlj (j -a CjI J-3.1 (^Jl JjLoII L-O-ii t-HI ti^Jj (jt L^ajf L^ 3 

.(_^JJS.| 4^3. (jja 1 U^uK (^ LjLp.|j iDNA i_^Jj>-I i_y£ (Sj-ltaJI) l_LaJ>JI ^lL^sj 


"I 


(Ini\lj\g lilinll nh) riiiiil l nillnnll 


^UIJL 

2006 jiDiiuj -jjgtfi 5 5 lLudl 2 jieJI 


knock out 4-LL23 c-ul^ idiiLa-U c—t ^"iQll L^-ta J a«~i < »l (jPJ! cjLlL2il!I yy y^j 
i ti ■ „j l5 1 ' (J-j-oL-uj j j )— *-i disruption jjjj ^ cjLLi..>JI yja y^>- 

", I" i ill Jl5 Jl 1c. ^alLja ‘ LuLc. y^ K j t n (jLfl icdJ j cj jl>. I jLa . 

(GMO) LlLij>. cjLIjISLII »1 yjs (JjLaXI >_ »j u.iQ!l tj.»«.."u ul ^3 . J t-» * t, I <a Sjtya 

4j>JL*Jtl yu\-ui I JiiUJ.1 t_ ajl i~i ml I jl*j i U jjai I y\ y.i < » La^j . ju u 
«U>jmi (JjiLij/I — J!iLaJ.I IJlj_o ik>_i juxa! 4_duj .4-u.pJI »1 U^> VI ^yll 

( cjLLl>JI ya y^>- (J^t ^ a j i 3 ~ >_ <j u,i Lll I Ijub 3jj^> j i ii ^J! I ysj..xlj a LuLa — «LlL^>JI 

(j-a I J_<fc (JSLlujj . Y— Ljjj (yCLi_jJL>. (jdju-) j-aj-i i£ j-JI ‘ Y— LlLu yu I 

<>a (MHC) major histocompatibility complex j_uSUI jalyU! ^jj>. 

human 4 jj../u.i. 1I i.ll CjLjjiJI Jl ^ ~i t >I a ^^a J « 31 1 lj_& ^■a.nijj .1 JjVl i 3^11 

l ^JLmJLmj (_ps I I cal i_i _>JI ya y-^- (J_cka,.«~ Sal— c. (a3bj .leukocytes antigen 

- neo r - neomycine resistant a ^ti 4_a$Lia) calaL^il ju»d 4_ajLi_a 

t (tk) thymidine kinase jj .tj <^-.t i jli^ yy>~ {y* vdP J^LoIj .(MiLa 

.(W JlAil) Herpes simplex da-u^.JI SUJI y* 




LLu jrdjjJLvj^SL« J 


yr*3 <■ * ± * J — >d' ^ — >d' — all 

i \ M K «titi 1 ^ ^ - 

ujLvLoH! ^aj - 4aLdi«JI 

<nv ^ <t j^ii ,>a) a ? . t i 

tC»-> lK*-*- 1 ! 


II 



(IgixliJig iilioll ub) oiLuJI ojJlnnJI Moojwi-rfffsXrtii 

jLllS 0^>- 0~*-3 1 'jl>SJl I (lA-^ (j-s <— 1 flJL-j b t 1— dLb 3j h, a- £ i^jutli 

. $. l_i_J 1 I jl& ,_d^ jljJul c. dA - jlj . (d^LoJI p > “ * tl^ 1 U 1 111 1 11 1 _j ' 3s 1 a ^ Cj ' ^ 1 a * 1 H 

jLilaJJ 4_ajL2_a ij^>- i(i— 3 Jl-^_H_jjjJU Y— Ll_u I ‘ L» • "J 

^LijJI Ij_& » "*' ' (d^ <<N1 aLsoLi (JSLijJI (j-^ 3 (^Liil f ‘ " (neo r) ^ 1 11 j a^-iill 

J-i^duj t _ y 3 ((jj jl-c-^-l T iJI j L.I- l.^ .neo r 4 to,. ..^ib .Y— Li_u (jiLdLa-j^^LU lj^') l? d I 
. G 1 I A j-A ‘ L_4>Lla^a Lj_j_i_». IjLaia-a LujjI da . njJ I ^g j jsj cLi-ljj* i4£.jjd-U L^'Li'JI 

jlSjlIc. L}LLJ! jl>-L 3 . gnncyclovir j_L3^1SLi_tiijL>. jj& -t~il . ..j^^ait 1 >i <>> a . u . ,.jtl La£ 
:cjVL>- o^iii jjjT . ^ it <^' .endocytosis (^^L>JI *1 2 ~iVi 2 jjj j . in ^ i^aJI »liiJI (j-a La- . at 
(j-o ( J’“‘^“~ 1 id O-a-*^ 3 3>*-y ^ id • d^Lidl DNA £_a d^LSlb jj| ^^3 ^ m -dl «iLljJ! JjjiitJ :Vjl 

iyl< .naj-iill ( jr &Lalia jLiaJJ l^Tinj Cluxa- i L^kdl o JUfc Cjj_al<3 . L^Ld! ^..nv iHi^Lnlm~ 

.( W JSL^AJ jLi^JI (^oiJ! (j^j-uyV! *yaJI) neo r V L^V <G n A 

V cj^L.,, J tiLti~ jj-a— jj-iti i (_^l *. LiM— >Jt DNA L_ul j a, r »LLi!I d-aLSjii •. i_uLj 

^ a! ■>> a 4-ojLa>a (j^a (JS ^-l.hTJ I — jljju^l lmhii — 4JL>J! 4_uk ^_y3 .4 JjL^_i 

tk hydrolyzes 4_a^j .(tk) jli_^ ^ .G 1U 

CoLaL^ LMiJ! ij»Lu c_A^->a i4^_«JL>J! 4jsc_uj 4 jl rt 1 1I JljJlIc. 

^.i.i^aj-j-lJI 4_ajLL>a L^jV G ilA J-*-^ (j-a L^jI j_a i Ll3jL^3 ^ ~._l->J I «.LijJ! 

W (JSLjfol] ^ 1 a . .■ ti p , ,.^ti ^yi l u , „jSf 1 (neo r) 

jjl (_£l ‘.(JiiLaJll >- »J i.~iLHJLi Ll^L>JI DNA ^-a ^L-aLii ^ ij ->itl »Ll..iJI d-al£jLl :UULj 

ljuk (j\ . JjLa^a dj-alojJ 4J ^ 3 -a ( _gt ‘Y— Lli_u D^-° 3>*-l? (_? 'J -><tl aLljJI 

jLLl£ o^>- 2 , t ujj .neo r . Y— Llu (yebjLvjj^LLI (Ja Aj .jljJLjVI lj_ 4 j (da^hJI 

^Jl*_jJ_j ‘ 4 (j^a 4koJLuU (JiiLa-a DNA (j^a ^pe_t<aJI ^3^jJU ^3 d . .1 It u~ ^jjJlj^-jIlII 

^ •»- ^ j .4 , „ A*. d^-a-kaj ^ •>■ 4_al_ie_JaJ LaJjj u a, t ^ ~ / ,.t,l £^>J| I 4 ^ -w ^^>-0 

Lii!j .^1 / .. £ .VI ^ylc Sj3l3 i4_Aj_l£. 4JUJI tfjui d^° (jr^ LiM-aJI i^aJ itLajjJI 4 _L^>j d JX1 ^ JX ~ 1 
4 j a < » (j-a jj*Ji!l3 ijjJ Jia-a-uJI jll^ (.d-^- d 4 ~ ‘~ ll ~ Vi *G 1 ^ A jl2, »'l 4_ajL2^a Ldl 
o juk (j! .( W d^-iai! ^12 I nil I lirtll (j-a (j^ajVl ) j^x3^K_. , .AL>Jlj G iU jLaaJ! 

. .",lt-»r 4JLp- i Y— Ijjj ^/Jli I . Vd ^ LjMaJI 

^ylc. d-a- 16 - 1 La LJL_i_3 t ' 2 .1 . „ Lj^j Li^ La-Sj i4_jJLaaJI 4_aJL*_U (_y3 Lai 

j| CjLljI JlJ Ji-Lajij (^d^- jl i4jjJSl£LJI 4~i_.lc.l3 CjLLljs- r.lkc t^yi 

4^JLlL! L>UJ! *jl^- DNA dS- (.d^ a Lid I o L>*j LLi^lj ^ya-ils 

^ 2_i>Jl f_yu JljjjJU 4 k>. < »l^j 4 _lL>JI (d>-L j-Hld.1 j_i-L2JL Lalj n_^dL>^l j>l2,~ilVlj Lai t _ 3 _u-?'h a- LL jJ 1 


II 


(Ini\lj\g lilinll nhl riiiiil l mllnnll 


2006 jmiij] -jjgifl 5 5 ltudl 2 null 
<j| -3 -jJL^' 3j. S ail ^ 3_c 2-t .k~.ll .gene gun 

jijLX. Ujl £■<£>-»■ 1 <_y3JI i3_u.lj»JI diLsJLsti,! a -yl ^ ( _ r x^L^iVl C-aLxaJ I 

.(JjLaXI (_ <j i.~iQJI Sj j i ii \ 4jl3^o (jljJu'iM) J-oKjJI 

a^ladWl JuwtU ^ujwil - o 

Cj! j jlj. 3" / ,.l sLlLljsJ! <L>JU! jalu 

Jl-3-Lj DNA Vjl (4 -^ a -Ls ej) J ...XX t Cj 

4JLljj (j-° (*^>*3) gJi._i.i3~ jJLa i_JlILjj La LJLc. ^jJI . JLuJalll diLajj-i! 

(±t.L jv i southern blotting (jjjjLu ( -sj-*3 ^<uj . cjIjl_uj_JSLi 

>!l i-a>U ^ j...^,C!l ^ j~ . electrophoresis ^ a <ti ^>1^. jJL DNA j_^ 

^_aLjj DNA jj_a probS j_ijLi_u^ 3 < a l. J>a.~ jaj t 1 , <.. j^LI] I ,j_a 

autoradiogra- jJI t _ y £.lxxii^l jjj <^~n 4 _l 123 ju j. ic. jj j u»~ .^Aitl (32P) 32- jj 3 . a ti ' 
DNA t _ y iLsjj_iai 4_i-aLjj 4 -jc-lTu 4_a-il_£. 3 'I i^, c (jSLii (_yic. i * U j. ^ iphy 
I a-,j3x^> ^_yic. (mRNA) jj-a £-j Cj-u j j La^ . (i A 




. (Jj .^»1 A" tl Jjv I /ys J_tul . Mt (j-a if ^jvjd.1 'Uj-*- 4 (^ILj litL-v Djjj^ 0 p_‘ ■-*» ‘ s 4 j. \ <?“> } a :( \ A) <titl 

(_£jJ! Lfl-Jb Uj-i t j3aj I «Lbaljl!Ll AY— jja i ujA!Ll 3^aj^u^a DNA ^_ya j~u& 

a 3 j. 3 ~ , ,i t,i <>> i . northern blotting ^ j j~ ^ a ! jl&j . ' ^ 

ji^it) polymerase (PCR) chain reaction jlj_L*_Jj_iU 0 1 ,,, ', ,, 11 Jr i A“,H 3 ^2jh ol jJ.1 

3-2_^la. (>a J^bii u^>J! J^oLJ .(P J ^ ( u-hj\ urUS^JIj AVV - Y1A A ^jU 
^ylc. jl ijjlJLa j| ^Jlc. Lry>>JI ‘iJA 3 Ai-a Ljj_jil jJs Ll$ La^j •gj-°l 


II 


(Igilljjg ulwll iib) oiLuJI ajJLnnJI 


^ JU 

2006jmiiiJ]-j!gl/l 3 5 lUnJI 2 JinJI 


I (j-LJ La (jJL*. Sj-iilj-a j»jJ! 4 _L^cj La! «L>jmi .jl^. q^*J jl jl i JuLajJj 

5-.NI ' La! i 1 A sl^ / ,il Juli LM-=eJJ t _ y laJU jl . ((j-L>JI (j- 0 4ir i Ll I Y ) ' X 1 j i \ ' X 

uM- ja 4_3j_aj jl iLuljj-^ ^LjxlU CjIjljs.! 4 j < 5" I (_ 7 _ajJLJI »1 Aiitl j— lC. jj-AlILi jl n_^jJL>J! 

La-i i j' ^'! (j-* (Jb’ i ^* 1 * <'-» jl_u ^ * "! ^ (' g *»-L» < „ .^J t-» J t_ufc jJ! (j- 0 2j.. _i.it Cj!_^ 

.(TAo — YAY (j-3 i Y £>-j-U Llajl j-kijl * I ^ (JSLU!) ja_ujj>J! (_y3 (jJLsJL j! ij->.tl (j^jLi-olL 



(j-ui \<nll ^ U ,„t ji (dJL>Jl ojdb ^ al>JI) L^L>JI <J-»*b t Viiij Lajj t( LL& ^ Tt) Lai *LLx)l >ij 

.( J-u^l£LI! Jj> 4 jiajl ifAA <Y J^uJI) 


j*l -LaSl! 4 -C.LlU 4_aj^LlLaJ (jt-il a 4 j}Lj (Jl a 4-lJLl->J! 4_>JL*Jll (_yJ! Ljj-cul Ji-9 Li£ 
CjMj (JLiLiVl ( _ 7 jJaJaj 1(_ >u jjLi CjL j a Ai"i til a Jljs-I (^3 Cj-aJ ^^ll! i(SCID) ja-t-i-^J! 

(n j YT) jJI (_pa I ua_J_i! (_ps!j_ C. | 4_j iTuJ i^ys\j-£L I Cjli CjL a c.1 jus, a jj j j cr j Cj! 


II 


(Ini\lj\g lilinll nhl riiiiil l mllnnll 



2006 ipiu] -jjgifl 5 5 liuill 2 null 

4_d-«- c - alj-»-l Julj .4-!j-seJL!I ( jr L. (j^-allHI J ale. I JLaJ . (leukemia jJI CjL^JI (jLLsj-m) 

OJJJ-U jUJ (_yL>.jl_*JI (jJ>itl j 4 -t3 jj-juL* .(locus Uj loci Luiy ) o Lilli l* jjl .SJLaLJI 
La^a ji^l j-lsljll (j^a jJlc. (^ jjJLLi (jl i mj (jjsJI (jl (juli (j£U .(JlLall >- <j i . ~i Ll!l 

jj..k.'u .(-^ls- jt_*JI (ja_sr.ll (JaL£ J^sJLluI (_£Jl!l ij-i Lit I >J "_%} j " " (jl ^c-uaJ I La-^ .^a^j-ILa 
jalj .Jill _j1lu £_ij | ^la JLs-l ^j| j_ae jjLscjj jaJ (_£ jJI .(Jills VI *V J-& (_^a Lll j, la C. jlLVI 

(_y5 Jiljl J.ili.i," Lma) Luj-ijj (j-a-Hav Lilli (jLl ^al*JI £_a .Lilli (jj-HvLtll ja^jiLl (jSLl 

(j-^« .tl (jl Lilli (_yll i—a-tlsl . (_ 7 _luJ)j_ ; lU I RNA Cj jl i ..I i n" l_uj_s» jl 1 jN ^a-a-li .(jl < n iVI ^ j.1 
(^3 l ^IlLas La L^J Jiljl ...1 it") (_yA (jl I II tVI (j_a 4_jLtl (_y5 V (j_a <_lj_aj 4, . aaj (jl jJl-5j 

cltalll (j-a) i_£jLU! jajJI (_psl_Lis_uV l— ux-mf I (_>^g> jail (jl L_ lIjI lLsl>-jJj .S^jLill CjI— mjj _c.a.ll 
(_yfl V 1 4.I. i. . u.'\ La (j-Lav (_yfl j_s»VI jjfc jjJLLi .(JLllsVI aVj-A Jl>.| 4_j»JL*_a (_ y £ (Ja juL. nl (_£jJI 
aJufc ljjL>.| (j-ii-51 (j^i-rvl-JI iL-wVa . Ja-li 4 jL 1I (_y£ YY Cxil^ 4*ajILtl 4. .... Ill (jl (jaj>- (_y5 .4 jL 1I 
->J.I JU»-jj iL-l_ljlXI (jaj»Jl 4_j|jiJ (_y^ jjJlij La LJLc. ( _ 7 L»-jl_*JI (jLjsJI (j) il_ijL*l 1!I 
^1 .transcription factors ^-L...V.VI Jal^e 4 j < u ^jjl .prometer 
- (Jijt.^jj Jl^JI Sj-a j (_^_jj»o (_ylll 4-paaVI (_ps^aL>JL — PO 4 3- CjLIlujUI Sj-a j . L RNA 
jljJjj iJc-luJI entropy 4_ujjJLii (j^a (Jlnia .(RNA jajj_iV . jliLa (^j. 11^ .OH 

.energy of activation J^Uiil liin a^LL ^ .free energy s j^JI 4ijl_L ^ 
^LluHjI 2 j j 1 11 (jil ^aJub (jiajlijsJl La .mRNA (JS-lL ^Ic. (j^>JI ^LlHiI ^ajj_iVI ^jL.-a^.a 

^ j ^ t . ( J_3 . ^ * *» 1 a_l 1 (J . u I . .1 ill ^ a I . jl > 1 1 (^\__>j I (j| jlI laj I a-^ . l> 3 L - a -ll (j'LsJI 

i^l) (j^>JI liuk 3 j-a-_(-a pot (jy^JL^ .protooncogene Lujlj Lj-ajj L 1 l^ .J, .a 

j^JLb . I _jl ' (J jail di jL_uL_uj jl i(_^jajJI (jaj>JI (jl _jl .(_j-aj_5JI (jaj>JI . t*> <*< a . (4llaj(j 

.(jla^ 1 m 1 II ^1 4 .1 ^ ill I j-Llu 4sj-a jl J. Ic. ^ j-L.-L.-ta '(J-^ 1 1 (j-a 4 t->2 . 


L_iL_2jl (_y£. Jl ~. . ti I (_£i-!l j-aj?l Jill (_psl JUO. _u| 4 A (jllaj— loJ L— u — us I .(Jl its VI (j-a. JtJ (jl Lilli 
jJlsoj . t Y 1 l(j I JlLlII (_>iaA j l _ r 3 ClUJILluI L^j| (_ 7 lb^ La (^ Lia_^a (jSUj iljLjw jl_*JI L_ijLscIiil 

i(4il_ajl LU (_ylc j £ I " ' 4iV ijajJLl^»JI (jj.jL:e_l L^j-*- 1 15^^) P^^ (j^->JI J jL £^1 ^J| SjLluVI 

jjj-lIsJL (jlaTu La (_y^) 4 jj) i nil Ljlitil ^ a < n .SJliJlC. 4_uJ_i 4_l8jj Jill ij~>. (j£. C-nSL!l (J^J-i 
^jl_asl (Jaa 4_L-al ... 2,'lVI 4jyH^^ ^jjjJI (^a j-a-l-m3 (jl (^ (L^J (j-sL>JI DNA ( .<_( ,^s._l (_5 jJI 


l^jdl i^jl HI gl— l-TliI .~'2l . (jl Jj-ij . I Jui> . ( VT J ^ , ., ~tl ._ , i i (_£Jl!l j_aVI . DNA 4 j j I 

.4_l1jl>i]| 4_>Jl x all 4 al~ 4. 1, 1 4 j 2 j i L~tl i—ul^sJI JiiLaj LI I <j-a JliJII 4 aj_*_a i—lIj-i 


. To j Y ij YY ^»lajVI (JaL>! (^pll . j^vljll 4alla (_ya a-t^ljJ,! JiiVLlaj (j-ul‘l~.. ..VI 


II 


(IgixliJig iilioll ub) oiluJI ojJlnnJI 2006^-^^55^2^11 

omsll a><Wo\ sVfi>V bJuoidol u\m1\ - ~\ 

i4_l!ju»JI 4->Jl x aU i jj fc» » 1 1 (juLu^M (jjuuvL-iJI 3~ LaJ-lc. 

tSjj) .1 1 11 tl ^Ic. 4JLiLau La-£ JjLJLI >_ <j i.~iLiJI ^L>u (jL-al 4_asLieuj 

Qja JJuud <«ll (Ju»JI L$jt_£ 4 _lLlj>JI 4_j>JL_*J,I CjJu 

CyStiC ^idU^Xtl LLbJIj <(SCID) ja-L-jJI ^LuaoXI 4c. LI I j^C. 4_>ajjLa£ 1 4_uuajLLuJ, i 
ar- J^.ai ‘Duchenne muscular dystroppy «(jAjj» Jib-j < fibrosis 

(Jl AlaVI 4u>JL*_a (j_a i 4^ (jSdj .(jUaj_udl £-J_jul (jua-fcJ (_y!L>.j i j) j u -Je- T uA aljj ittlTltiS 

ajj <^~ i a ^ (j£u J-SljJI (_y3 JjLaJ.1 (- <J u.iLIl!I (jL iSCID 4_djjLdU (j -1 'l <^t,l 4u}Ldl 

(jL ijljJujL! jLauue-a L*_u3^_a j Ar 4_uua_a» (jc. Lb^_*_S . jJsl jJI (jc. I Juu Cj^L^Ls-VI jL£| 
(_ 7 Il!I) j-ual jfl JJlC. JJu^u (jl i<Lla_i_mj 4-ul.jti •>• 4. j I a c. alju>-L i LiSLauj . LL!j (j _a jjLl LULlA 
(jl . (^j-aLc. | J_3t$) Jl-U^jJSLl j—libc. 4jLljl 4 tjt-» jJjjoLud] (j£Ld-l l((jl I II ^ Ju>-^J 
i4J (CajXI (J < 11 ' < n"tl jl 1 m1 1 n*rtl IjiA (jl . JuLtl (_ m i.~iQJI OJmeu ( _ 7 ^ 4_*_a j»LHi jLLLu Juxj 

c ^1. Audi Ju>»l LLLj 1 Y1A it 0 lot (J£ (_j| ‘.14 4 Sjuadj 3j-_a 

(Jj-A-JI ^ i^—LJ :>J I ^ 4 ( 1 \ J . n 1 nM t 1 I Jufc (jl . ^ t "l J\ . ti T t ^_J] ^ (J1 l!I ^ d.1 

JUla.1 (j! . LujJsj S^_a ^ ^ £ya ‘ 'j ^ ' La ( ' 3~ — \ t * X X — Cj|jL4a 4 j^Lj 

i4Jjl_u ^Cljul ju (J x til 1 >i~i II (_£| ‘J5UJLI t- :i.,i"i LUJ I (_]■* “L ti 3 U^' ' 1 “L »< ~dl 

Jl»JI (jl) Sj-A_£. jJh ‘ . tl i^»~tl d si \ Cj I J_u j_dSLi JJl£. lij Lai . 1 1 \j 5~ 3j_a 0 , 0 J-4> 

i .tl 4 _LuL (jl_3 ' 3~ Cj I Jl_u^4£Li A jJb ‘ -tl i^>~ tl d t-.^ i ^js lLLujVI Cj J_3cj 
(J-^LL jiCdl ! JLA 2)1 • Ji-dd J-4SL) \ * i V OA *\ (_^l ‘. jL_pj_tKL 1 * f 3j_a 

t _ r !Ll J^juu-u 4_LaIL>4l 4^jl_Cdl i -tl f^>~tl JaLaj JJ_c. (jl ^1 ‘. LujJjj Sj^a Y A*\ * A 1 1 1 ^ I 

£y£. L Jjjkjdv L5^LL>-I i_ailLjtJ i4_LJLij»dl 4_>JLtil (jl La J_L^Lldt I^y> Ju . 4 -Luj ^ 1 * * 

(_ r 3 <_JLmauj| In a. \ (jl (j-« — 4_t I a "it I oJUfc (^1 Ijj-uil (jl (_3^u-u La^ — CjLu>J| (j-a (j^j>- 

< JLauj! 4 -Luj Cj I JuU^dSu Sju^ iSjuvIj S^_a 2>-a ^4^1 (j Ijj^Lu V ( jr Lu»dl (JjL «~tl 

Y j| i ^ 0 1 (J£ 3 Juvlj 3j_a jjbLi (_^| ‘. Jl_uj_iKu ^ 0 (_yJL l «La Juju (_5 jJt i Jms-I jJI i flj. t-» 1 1 

(_y!dl neo r t (<3^3 Liil ^ (J_iL»~itl (jc>. j»Li (j^LL^ . A-J I (4°^ (_^ da. s, 4 Cj!j_a 

1 Lul <^-s-l jL ( jr Lu>JI JjL«~tl (jLa 1 1 jj . 1 L. 3a (j-tbl j^a) Cj^La-To-l 4u jlu V! i Lfcj^j i3}"’ 

jjmeu V liU (JjLuuJI (j! . jljJLiVI daLaj 3^uSLI I ^"i .L jaSLcu j 3 3»-~ , ,, a 4uJLu»JI 4 _j»JIjlI.I Lai 
(jl^j^p^ (jLuVI j-jIl*u V I jU, JjLxi~ill LaLaj 4 u_Aj i(_y m->JI (J_d j »,«.~itl jJl>- 4_lLl>J! 4u>dmi (_ r 3 

1 aLau — Ljublli ^dsc-iu (_y^ A. .tl jj-a (JjLa-a JJ_£. (_yL- ‘ 'j' " 'I CjLj a ..Lfl i4uj >u 

.Sjuvij 4uju>u — ^1 i ii i"< i nVL 


II 


flni\lj\g n liiil l nh ) riiml l riillnnll 
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Jlavl fjj. l£. (jU»JI (JLiol Sjjj-us (^ (Ji L a lL i-B iJjLiiajU t— a xaa-11 Lai 

cdJjj i(...(_£jLdJI ^jJI (_p a l I jl i(_£Jl*JI j\ iHIV fl^) CjL-ujj-ajijl 

(j-a -L_ ajj-i (_yic. Vj a *>■ a (j-\_>J| (JLio! (jl dJi (j£. 4-ljj. < i'll CjL_lj>JI (Jjt-»«~ J_*_i 

jl j-LaLJ.I (jaL>JLj) LjLl jl i((_j-a-=e_aal! i n ^...t.jUl (Ji»L L I a " a jl i Cj I jL-L-ajJLJ I 

I jla . L$j Jl1*j ^jLj ‘.4_ul 3 t ll>'-JI jj-LaJI <_r^ * Lujaso j-iaaij ja-I ‘((_y ij'dl ^JaLadl 4,L < al^j 

(j ..j^alt RNA Cj jLaLa" (jLfl i La (_ylc. V^a_^a (_ y jvjL*JI (j-oJI a LLag. I jya J-i 'i? 

4_xL>JI DNA fjjh jljJL^U LgJLj-L jijscJLaj oL-ujj.j. alt DNA o^t iaLa~i j| i^jLii.1 

— ^4. X ,IS\ 1 1 4_*_L^J_a J-^LC- (_y5 (_ y 3>-}L*J! (j-L_>J I jlj-i-ll (j Lai/ 4j Lau — jljJuVI I JLA (jl . «L>JLlU 
. La juj 1 £ 'if t L^LL>o jl 4 <u!L!I Cj^LaH^-VI jya jl>.|j j a->." ^J| „ 

JLasd (j_a-aa ijJaaLasLI _i. all Cj jl lalail JLav I jl i^^-^Ltll (j^a»JI (J-mLaU jj.-k.Lt (jl — ) 

.43LdJ! (JSLiuJj .Cadi!! (j-a (j-L>JI !j_& C-JLaa£ .(^JiJ (j-CsJ CjjI£ (j*_». CjLjj_au£l 
Cj _L_ rtjj 1 1 L j i ~~ j | I L j ^L-t a..*ijV I 4_jJLa— *-* (J se . -t i (j-^» .>> -«.t | j j a jj_*J I ^aaJ (j I — Y 
L—U — aaJ iri_l l ~l ~l 1 1 (JL>- (_y3 J—ASLII Lg-i-g. L-3 j_*- 1 j? CjLIj. Ioa>>lj ii.L_l Li Till 3JL>- ( _ r ^ (j-Lj. in ,~lll 

.jaLVI £_a L^aiajt-i (J^£. tLLjjl jl jLaIc.1 ^ I ‘.CjlLpJI (j^J Cj l^ptaJ I J c.ljjQ]! 

(^Ljj . L^J ja^LeJjjJ SjjjJI ' i^jJI dlLia_>JI JlS-I (JaaJLaaalll (JL« ' (j| — V 

,(jLi2a^?l i.Ac. I (_ r 3 4jLa>JI CjJLxa^ ipOT (j-L>JI — (jl jnu La^ — CjLa^JI oJUb iaajLa 
(ja^ /\ ^icroRNA ^i RNA cjLl^ (j-a (j^a>- (j a aa~> (J,< aL a~itl jjJuJ (jl — i 

j^i (j_a— aas j! .(siRNA) short interferring RNA j. j at i j - ^ VI RNA 

JL>-| (j^—ua j| i(_Jj_>.| dil_L^>. (J» a! IL_l jl LLaq LuJ 4 al^. Ul 4_ujj^ L.ja ilj-aJI Cj jlaa La~itl 
(JaaxL-uJ (jl jl 1 4" jl iIIlRNA 4 _l1j 4-La lla-U jaSLeaj (_ylM iCjL^Iu^I 

4_lLll>JI 4a>jmi (j! (Jjatl 4_aajLL^J . 4j_jaai 4 ._i 1 -jj I aLflaJ 4j j| Sj^lLlII 4"uaitl (j£. L-U.a 

/\ .trial and error IkiJIj ^j-^l ^ .4-L-a.MI 4_paliJI (j_a .L^>^ V 

La^ . I j a < aj jtaJ jil^l jLaLti Lj|j (_y3 ijj^eaaaij — (_psjVI (_y^ 4JLII 4flj'L — (jLaj'^l (j! .«L-3jjl 13 

(j-a Lc.^jJ i(_ y i*aaJI (jjjt->~tl C. 1 -L>. (j-a i jJl*3 V — 1 1 jAsj^L (jl (jaaal La^ — 4 _lLj^JI 4a>jmi (jl 

.2Ll>JI cjLLLU ^Jl LaLaa .oLLaJLl JSUI 

am^lodVslolJjlw- V 

d!jj .Cjlg. j a ?e-a £Jjl (_t-^ 4_l I - j'>a!l 4^>JL*JU JjIjlJ 1 Lala (j£La-i 
(J m iSj—lIl^ LL*jI (jl . 4-3 J ..ill (_p3lj-a^?l 4 » j j rit La_3j 

4j| (_yJ! (jVl JuLa J J nil (jl Jjj LjLa .(JjI Ji_jJI o Jl^j j-lLLj jl (J ^ - C u 

Luajl (Jj - . 4 4j| j Jl 5C_1 (_ 7 _aJL*JI LLa3e_lJI (Jj>-I jyO (_>aljJ iCjL»- 1 ^?I o JUfc I c (j£La-l 


(Igilljjg ulwll lib ) aiiuJI ajJLnnJI 
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joluj ioLjoVI I ji^J Ij. is-1 -a- dlxejVl ojub ^1 JLo-*-l 3 »lt 

. (_£j_i5j_l! I t-x.L»,~ V 1 4 -UL-L-lL 3 dlx>JL*_o lx ~*- 1 " i u L^jV I 1_4 _lLc. JjLijVI 

Jj| JlJI Ojubj 

au^yj^Wj^l OWttlg - \ - V 

Lbj-iXJ i(dl Juu^Luua j|) 4 _j^L>- 4jj£L<-u CjLlujj-j LgJ&la-ui ( _ r lc. 4_uLLij_L J uil lj^L>J! jdaj 

4-loL 4_xLx.LaJI jjl Lo£ -i_£jx>.Vl 2_uLLij-jjiJt Lj^LsJI £^j| (j-«J LjVx>J| 4_lxj (jx. 

/ .1 3~'\l t djj jj. <>»tl dl_Luj)j— Jl 3° 4Jx *J j..^..~i.j>i.U jj « 3"tl ^x. Jl.Ti-j.jij 4-JLtjl 

1 4. Luca Sjjl " ^ . ,.j 4 dLojj-ilj iSjJl^c^o 4jjl dLoJij- 1 !^ t^Lmlul (J olj & iSjJl^c-o ^o_i J ° J *~ ] 

antisens- ( _ ;r i*i,l dljLia_oj (jIj-m^LuII (P^V l^-t-uij (jrlx-j) 

3*-^ Lo >(siRNA) j._cx^,all RNA j! *es 

tiilj (jp!^ JLaJj) 4,i>i_njJI 4_^LL>j_<_a]l JaLojyU 4-jje.la-mll dll J ^."mill <— 3>*J 3SL0I Lo Lib 
L}Ljk!l ijjLijd I J— dJdoJ, ! ojub J_c ^ -JO jiJjLic. ^SLo-xS i(j»ljjVI (jia. Jt-i 

2ui5j :magic bullet jJI» ^4 0.0 (_yj| jLjljX. JjJLJJ * l 4_llx «LjXX>JI 

3j jL"tl ^Jl 1 ^ Zjj t-. 3 Mill djlx.j i4_ u-o3 <_ll i 1 11 V ^yiUI dl j m « 1 n~ ( _ =r 3 dJixj>.| 

t~il ,y ~,\ I 4_oo}La J^Lx 4Le_)l (_yt I Lool-i dxajjJI C^-4-* 4jLfl i3j*o j_tx. LlxajX. Lo^J ' « 3tl 

- (j 1 1 1 ^ 1 dlj 

dLxjj-^ J ^ »~i i d <_A^ tditi i*itl Lub (_,x*-! ^LujxjI dLLa-iixJ 3^*~‘J (_r^ Lai 

— 0 JL«_»lduL^j tjUsj - 1 A! 4xjLc-»-iSLII «l>JL*JU 3L>JI 4 _ r jb t<Oax ±j±± 5_jj ^ c. 

«UxpJ>J t4_i»_c xla jlj^a L^l^J — L^xa c ajl-> LilLi^S i[(Mla FdUR 

i4_lL>JI < ■■ S\l b. i~ dLljjxv 1—4x0 dj . Lxx . jj VI o » "1 1 11I 1^11 <> « ~ - .. I 3SL o-i — 4 _lLlII 

(Jjjxxll t dLLajii-o JLojljxuI jl d' rV ^l4J^t!iLo-OJ Xde-2 jLuSJIj 

^1 < " S\l jjj| J_ a_a3 *— 'LxJl — 1 i-^tl (dl j—ijilLa) dLiL^i 1 d lj-x^o ^ W..~i 1 1 Lox^p ^C. 

(^jLjv)) pov Lr)^=-U ^^j-xII * a ~ i. t L) PoT (jrGjj—jJI 3SL OJ L 4 . ( r< ' ‘ VA ^ t _^ — =»- 

ljr 3 Li.mll i^j-!l AB-NF (J-°L*JI lLixAJjj i^' li j_LtJrJJ 

SdbLi-0j i4_ull3j_ijiJI LjVx>JI SJLLxo 3SL0 J l-o-$ d iV ^4_uLLij_ij±JI LVx>JI dl J ,4~i t ul 
30 Sjl^VI 3 S Uj 4j| 3^“ d iT ^jdax^Vl (3^1-xtl (Jl»»~nub 4 jj.» x->H 4jj3LUI 4xw|j^>JIj 

1 JaJtdaJI 0>j 4j_j-ojJI 4-iX.jVI <L>.|jj>- LiM-^JI ^1 < tV ^2 _il Jj-xl I d-oL*JI 1 U j .~" 

jljj^xKLi (JxiLo-i 31 c '-oL*JI i_isjL*_t! 3°j .^^heart-bypass 4_ulxJI 3jL>JLl dlxLo-x. 
i_a l (jrxx >1 -^ ‘ L* 1 *i ' iDNA ^ “ L* jj- «"■ CpG (JjjiLljiIlI I odjj)~ J < »n 

4 >JLjt-o 3jil_i^>JI 4 LvL *-0 J- P -o T JI (Jx.L33 qjs SjLflVI 3 SL oj djJ ^l_uj_3jVI 


(Ini\lj\g lilinll nhl riiiiil l mllnnll 
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3j^ isy j cjL>JL*J,I alxjt, ^1 Jl-t mil Ijla 3jL<iAI ‘ i0 )2_L£.^j 

i2j_j_<_u 4_lL». (_^l 4 j'' / .it I Li>L>JI tLi-i-ie-i i2_ajLt^s 4 g ^ j ' 

4jLajl_a3 ^yic. L&JJaC. Ju^J ^-*-u-^>JI £-1 -u-j <jl tillj ,4 j^L>JI 2_uaLau_2j^M SjjjJI t _ r B 

4j i <^»»tl j-£lj-tlj ^LajJI <_dJj La-) -4 jal , .■£ 'I 4_t£.Ja>. i(i!axJ i_2Jl 1 1 * j 

<l>J1jlJ,I 4 _ 7 -5 i^j-I! u_ 4-*-!I (j-o jt-Lm LuLs t4, j. (<d IbLs .(_£j-j>.V| 

Li>Lk!l (Jua 1 Ij^p. lj • (jUa^-mU 4 _uLl^jSL!I 4a>JL*JJ Ll!L>. 2JLajuLmXI 4_tc. jj^UI 2_oL*JI 
i jL-U_j_tKj YOj (j\j La LgJ^is jljjj i4_Lajj_jij| 4jvjjj_a RNA diljjjjs. L^jLKcIj 2_uLLij-auJI 
j_a>L (_)^Li» mRNA ^JLc. * antisense ^^mi A' ' ' ".' jl ‘<_p=>l j~ Sj^Lkj 0 3 - a 

.4_lL>JI j>L,ti2, 4jjj£j-aiaJI CjLlujjjJI 

oxs^WjM - v - v 

SjjJlJI CjjjLc. i 2_*_3»L& Li^t_>. (_^j_3cj (^LajJI Lilli La-i) p < ■■ *»-H g.mi ^l_hl) (J^ (j! 
Lj^L>- LaJ_L*_3 iSjjjJI oJUk (j-« (j-2 t^> 3j J .^1 all j GO j^laJI Cjlx tt Aj i 4_i_a LauJLiV I 

iSjjjJI ^1 2 « j tl LiM >JI oJJk 'j'-' • ' i(4_1-sj»J lj_& CjJ-scjjJ 1 a ^_j lmJ l _ =r ^ 

.Stem cells 4_t£.ju>Jl Lj^L>JIj Lj^L>JI ojufc i_a>-*-L 9 . ‘L3j,a"imll Lj^L>JI 2,,Hj 

stem cells em- 2 ^ ^ . t ^ti LiM->>JI Li^L_>JI ajjk ljJj_*_i ^ji jjCL>.L_Lll ^.Icj 

4^j>- (j-a <b jLsoVI jJiiiJj i 4 ^j>- (j-° 4,_i i u jl 2 J l^JLaJtiLt u\ (ji ( - r <^ c J ibryonic 

fjS JL>JI ' a ^ i4_2JLl!l LlM-aJ! tjl^La JlS JlIc. (J.».J..~i.jxi.~i.4 i Lfej-lLa -1 I j £ -w I 

eLc-p. ^degenerative S ^ iXr.ll 5 ^-l-J^JI cj! j >aVl <>a jj^j) o^ u X jLi 

(j^LaJ La^ . (jj i n ;<jl_i 3 ^LajJI 3 Jl£.LS 43j^a-xmJ.I at SjLU Li^Lai. jjl^La (Jao 

Sjj^aJU Ll_u (jjjjLkj-aoV (bkjjLaJ 4 _lj>.j 3 4_ac.jL>. LjN-^- (jjitjILc.! 

<_p=>J-> 3 i(^J_aajVLl JajlU ^1) JjVl ila_a_Lll (j-a 1 11 t l alj (_p3j— a-^-5 

.^ A ^JuSJ! Ai~ 

^mHcxwiwis- Y - V 

(Jl^Uu-ml (Ja«~i ml ^jl (L^jLjI JlJ (Jty3 V « til «LauJ_uk 4 _i I 2~i I 

jjl i4j_J_auJ! 2JL>JI L^JjLc.1 jjl Ij t>> ' Jl£ (_y2tlj t^> i II ->.tl 4±L*J,I al t2a g. VI (j-° 

aLauJLuk LJL>- J_a-*JJ .(^LlLa 4_ul2JI 2JLuajdl a!j->-l (j-taJU (jyl_It£.L$) 4 _lLl>J! «L>JLjlJUj ja33 
j « tt (JSuHj j_>.g -(j j a jb.Q ‘polymer ^pj£La (j-a tscaffolds t~iVi 2 . ,, ? i_Li ^^1 ^ < n ill 

c)l iS l) (_yt>-^lj-j-dl oJjJGU 4 _IjLS LgjLi iCjVI 2 xjxJ I J<A,~ ( _ 7 jJI ijGjSltl SjLa <. 3 ^,~i"j . LaLaj 
jj| (_y^j . ^ l._iK L^Lfajjl 2 'I ^ ill ' j ^ ‘jJjSltl 3jLa - 1 g~l aj_} 'I 4 1-« ■ „lj \ 1 1 f K 2~ Li^L>JI 

L^J LlGsj^. (_y2JI) 2 _lc. j^>JI byL>JI cjVI 2i > 1 II a'jjt ^yJLi jj-j3 t eaVl 2m JSLti < _y_Lc. jt>>, » II aLb 


II 
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jda_*JI (_ 7 _ 2 j (_yla-»J ^ 4_d*_a Cibbbsol (^ ( _ 7 lJI i(4_iLibdl Oj. a all (_y3 

( _ 7 lc.j . L^jbfuJjl ja-3 (j_aj iCjyLS-m.il 3-lba (j-djJUl.) <>bjb>. j» 3-53 ( _ 7 IL>. ij da II (JSLdi jad (jl Laj 
CjJljsj 4j| £_aj .(_£_j_adl «.Lc._jJIj i ( _ r *J,lj litaLilU b^-La j -£jij i» 1 d c. I (Jo^LCj j<u j^LmVl Ijla 
■J da- y I < is~>~ i 3j_u^ cjLi^jci^s dLLb (Jlyj yL^ » ( ^W*VI -A>JI (jjo a LlL*^ 

^-be-lll bjb». (_yJI bbj_il_a_i 4 _x_».jj ^aJ i4.l2.ij>. 4-tfUu>. b jL>» j— dx>ui lj_p-l (j£Lal .^j->.yi 

^•Lie-l ( jr 3 l—LaJda i~. A l*i I I bjbs- (J^c_a (Jj>o (jl bljt_>JI iljub i~.r 1 lag i "I Ji-fljj .(jljJLflJJ (j£j) mil 
I 4^>-j L^-La 4_dL>JI) (-fllji^yi <L1 3 1 /li a C j lx - dl (^1 i(jlj-j_fljl ujub 
> I a _i ajS (L^_ajLj| ^aJ (_y^II) 4 abill j<u— aj3 liliui JLUI (j-a 4^>Jb*J,l (jlj-i-flJI 
.4 _l2.l>JI 4-l£.Jj>JI bjb>JI (j-a dJjj J° ^A-ui-Ja Ij ib^ddl (jCLp-LJI 

o^A>^\ uW>& - * - V 

L 4 JI L tt.I" 4£.jb 4-Lje-ul^ ~ 1 n l ^1 i4_pl jJI 4c.l_2JU (_pslj-a| (j-a 1^ jj ^ |jji£. (jl J..fl~i jlj 

(_)_!,* fl~ (j-a (_y>la~dl ^a3 (j_aj i^ai 11 Jr. 1 1 (_ y C.LiU jL$j>JI 4_i-3lj_a (j_a (jdLa-xll (_^>-l (j-« ClLi-ujij. _i all 
(_y3 Jili i~il - 3tl a Jub (jLfl 1 1 jJj . ' |g ala j d T ' (_5 j-II i(4jjJL>JI 4_c.LlU) (^Lidl 4 j>. M- m 

(_ y ajJdl abm-ill (_y^J '(4 j I <^» «tl (_aLi]}U (jl j-aii JLa-*-^) 4_pe_La_LaJ I 4 j^L>JI (_y. 2 a.ll (_jia JLJ 

(^Lj^-LlII (jjijLibj_J>ijy (_yjJI (j-lJ^jjjJ jU Zjj At, I LLj _1 ^.itilJI (j-a JJulI 

cyto- LljL>JI 4_al_m 4 _uLjJI CjbjLLa-JJI ^jbr. Ti.^ laLmflj (jji J)j_-LflJ I 4 .^ 2 ) (j-a 4_lJoj_u Cl jL ml ml 
cjIjcO-jl-JI (-lui^ (jt) L -4 joa inatural killers (j^-uL-t-Jail ajbcsJI j itoxic T cells 


(_ylc. (JL>. Ijla La Ijl (jSLJj i4_i£.Li-a Sjbailml Lk-Cla (_ 5 -ijj ^-3 1(^111 >JI) Cil jJI (j-a (4-i-<-u^-Lfl]l 
Cll j Cil JLp-j-jJI jiJji-Ic. (— 3 j_!c Ij-3 1 « L^j^lj CiJlSjjmj 4_LC.Lj_a b^Ls- jl) bjL>JI 0 juti 

1 1 mi 1 1 1 j r>- i\ | | Jl^ • bijj JLa>- (j-a Cl baJ^-^b I i> JLA Cl bi 2a>- 1 C’j ij 1 Q ' ' - - 1 ^ 1 1 I mi i L I 

.autoimmunity 4_ul jJI S^LiU t _p=l j_ai pL. a 

(j-a Cl jl tiAi..biAi.l jlj Cll J I 1 1 Jl £Jlj& (j-a 4 I xjj^ Cljl < “I t <• 1 ^a-m-a>JI ^ ^ oJL>--j| b-a ljl—2 

(_J-a I jbi-a>l L^ajjLjjj i(4_lL>JI DNA (_ya (_ 7 _HJ l O jb-xL-xlJI baLali (JjbJi) Cilcu^blSJJI 

1 [jam ■a-,11 jj-a ^j| Cll j Clb-L>. (J_i»,fl"l (_yJI 4_u23jJ2l 4Jb>JI (_y^ (— 3j-»lJI I JUb (^ jJ-ia i4_Li*-a ^b n~i ll 
dlj_CL^ La. < u jbj-j-j-aaJI (_y^ jl j»jJI (_y^ (J-a-*3 1 4-j jCi^-l I SLJ I j 4jJLJ2j-jJI Cijl j-nL-aoJI uJUb (jLs 
0 jub (J-idi jL-3 i^bdjyi (J-al 3 c) CiLLi >JI Cijl x a a jf i4_l£.LlU b jbkjl L^J Jaad^i i4^.jb>. 

.2liSJ*LJtl clJCsJI (^1 jl ibjb>JI ^yil jb-Llc. 

tb^jjJI (_5 j£LuJI al J-i (JLljj La (jjUjs-LJI 4 a ~<TI ba i^oL>JI dj_mJI (_ylc (JLi-a^ 

- b c j i b^Sbu b m~Jj-i jt 1 3~ , ., a l-Sjjljj bjb>JI 4_al_au CiLljLJI (jl .1°') JadJI) (j-d b 
ujub ^.^»-'i'^ ij^j-ubj.SL.lill ^bbj^oy (_y5 (jdj 1 .1 1 jbl 3j(j-dJ Ld bjUJI ^ b. 1 11 (jyl^. 


^UIJL 

2006 jiDiiuj -jjgtfi 5 5 lLudl 2 jicJI 


(lni\lj\g lilinll nh) riiiiil l mllnnll 


^^a) 5-xj-m^a t C jM I 3, "i t t J, I j! CjLjj_^>JI ila-ilj-iJLj (4_Lp-a 4 _lj - 3ij-_a CjVL>- j^) Ij^LsJI 
<4 j c.LlXI 4_flj| jljj-3 ^a.tti >JI j-sj . 1— i 1 — *— tiaj— a L 1 L 4 ~ill 

La IdLs - ^jj^ j n tig. 1 \ 1 ijj - 1 u 1 >L 1 ^ j j 3 1 1 L)^L>JI j_La j_li cjLljIiI! £j— l u_i 3 * * ^ t i 

4-aLm CjLuLiJI (jLfl t{J.‘ 3," t till j l _^Js -}jLa.jfl Jl-l T l-l-iJ I ^a 1 u ->J I (jJLa. 

£jiJI I jufc (ja <— iLaJLi-a (_fao (jl . L^jLtiij Llu Lj}LiJI tLSjli 4 j lLijJj 3 t(jl_i Jt-ufaJI 

. ^gj mi ill ^aji-j^JLl Cj-l*JI j L- --. Juljjj «LaJL*f! (J^ta 

- 0 - V 

LK (. 3li3ejj ji£l Jplj-Iaj L- uuSiLlII Sjjj-llu (ja 3-iL^I (j\IL>.LiJI (ja -SJlC. (JjUej 

La^ (Jixa C (jL£ l£ 3 -‘- u U^~ SjCij U Jjjlj-LaJ! aJJk ^alb V CLt-L>- i^jJuLallJ! JjjljfaJI ^c. 

. (DNA repairing enzymes) DNA oUj^I jL^ <ja SjUVI Lail * u ^ir. du^ 

j^LLajl ^Jt tilt tiitl 4 ^JlJ (_3j-*iLj t^lritll IjL i, CliLa-jj-i! Jl>-I 4_cljj 3LaJl3.iXI CliLilSl!! oJUfc jai-(3 
i«blSLa (j; j tt.ll J^juL * i*i.t 1 £-l3sj j<u i4Jbj-_L3 t La. 4 a "iK ^ j\ DNA 0 iKij— tit 
j '^l tMI J^t..L.xt.i!l ^a-!j_i^?l 1 _3j_*Jtjj . 4-._i.13r.il j_gj ttill ^ 'j ~ -^'1 ^1 ' " ii 'VI aLSl jlj.-a-i-t.tiLi CjJl-so 

- Li j^i ji j^-t-t, La^ - ia_u yi cjLljjjjj) transcription factors ^Itt.iiVI Jalj^ jl^i ^ 
(jAfl-ao (_£l ‘.RNA jlj-t-a-JjJ J.O t tiAia t«Lt^>L>> (jAaiataJLljj tDNA (j-« ^-y - 1 - 0 til t tijj 

1 m~ iVI 3jjj-.Lt u ^j-m ifl ' ' 6~- 'Jj" 4 tSJLa^eiJ 3 jl>JI 3al t-»tl ^£j-i ^Lt.tti.NI 1 Uj ,i, ~ 

LiUj^ ^»t u) Zinc finger Ld-jJ! Ja »it »l ^LtiiiVI (_falc. .(RNA jlj-LajJjj 

t^ltt.,~.:NI A* (JSLtiJI) f^iu . JSLtiJI cili 4 ILlIj (_f>-jL3 LdjjJI 3jj ^ 

.(YVV - Y1A ^ tY ^jJtl t^l^ liljjJI 


«'ir- ^ *J"c^ 



Jta-1^31 (Zn) tiljjjl ojjj Cu 3 j tt<Jjpl 

^5 ^jLusi a • t„t 

«VI ^jA 4 >»tl jL-ULjl : Jajljy 

^L»3 &> DUmij t(C) a i'n. i . . . t l 

tHjp! > JI 

< ^AiA >i 4 1 it-tiijj (ii ">M J_«L»S J-tj-xj ^ jJ! 

jiaJ! <YVY tY .^1 in Tt^M 

.(J : u^LaIl! JjvI {jj* L >-aJJI 


(Igilljjg ulwll lib ) cLlluJI ajJLnnJI 


2006 jurnuj jigi/i 3 5 llinll % JinJI 

jJijj -kJI LfcJJLC. 1^1 m"nVI (J-al^C (j-° tfj-f c. £_a) (_pj_*J “-H-ljJI jj-lsI oi 

jl Ja-u uj Laij-i jLaJtJ L$j| (_^l) alll 4_ibjL£ CliLj^aj^JI (jja 4c j_a^»d J _i S~i i >i a*> (4 _lL>JI Sljj (j-a-ca 
I~i\t I 2" , .it, I i>Juk . ( jllLa (j-U>»j)j.ILi.uV L£ i4_ilieJLI (_£jjjJlj (_ 7 _ajJjJI (j-uLAilt.il juC. (Jualuv 

JSLAuj .nuclear hormone receptors 2 jjjJI Suij-aj^JI oV . 2 ~milb (^L,,, -AVI J^l^c.) 

— Steroid O I JUj^...j.."i.. t « 1 1 LfrLa idLjjj-u>JI (j-a 4 } ^ 41jLc «.LU 4_AjL£ diljj-aj—gJI 

i(Jj|jjJI) 4_jSjjJI SJulII diLjjuaj_ib — 4 _ll£uJIj it,lj ijJaSJI 2j mi 4 diLj^aj_ibj (jU.jjj..Tu-u V 
4 j iLajiSjj La^bJUl i(j-\JL*-a — till jJI £u_ul — «.(j;ju*JLI (jl . retinoids Cj I Jj jJLujp I j 

.DNA <j-a ( Jmlnm JajJ j-i (^liilj i(j_^aj^JI 

l j_^UaJI (JjtiL.ti7iJI i—kjju a (j^a (j-CL>.LJI (j^a (j^--aJ 4i_2J 

(_u j -jlXI (J,i >il i >i ~i II 2Jljl (_yll DNA ^jl ju-a" diLa-jj-ll (j>3 (ja_*_a ja-ij-il jijLlc. j.sl— l,_i. 4 
i4_lL>JI Sl^jj di I Jl-Uj-iISu (Ja*"i i>i~ (jyjJI iJSLall dU-LLLlII SjiJij—iajoJ 4jlSLa i u (J,i .JL ti ' £jU3JJ 

0 Jub duSLa Ji_aJ . 3 ', t jl 2"tl 4_j_LpJI 4 l>JL*AI (_ =r 3 di Jusj 1 a ^ i Liiultl 4_p.jL». di jt < til < u" (j » j Ij 

•£jjJI (_y5 dijulul (_ 7 3tl i4-tcLiI,l L}LkJI (j-a 4 jLU (_y5 Y* (j-a Sj^Iull ^Lajjd^l 

vol^llpr^^lboajl - A 

jjJQtl ^ " 211 ^1 L>.j ' I 1 U ^4^ (j al»ll i t-i / .ij tl (_y£ (j^Lalxll j_a_xj 

IjUk 4 _jIJlJJ ij^j-taUI (jj 2JI (jja (^Udl i_a^a_Lll (jl «l— *-II (j-o 

ja ^Icj -3 t, t j f^tlj (_JaJI ^a3 (j^°j — Li->._Aj_i_lI I (Ji»jL-a (j jt's i~i \ * (j j 3 1 1 

L_al mi~AI jaJ \ \0X — (Jjj-iI Yo) i * ill | juk 4_il Jj ^ 3 a . ( Jr jjb jJI j. « tl ^Jl — 4_>aL£. 2 -»- <^<11 
(j-a aLuljjJ! CjLajUJ^I (j^J idLiJ>.^?l jJljjj i(_^_jJL>JI c ac.1 jS^Tt II 4-l!T i.oYj iDNA 2_lLi 

(j-a 3jLfl^?Li < ijdi Lt I DNA 2jl2j C*aA*t.Sil ijtjjtlll Lilli (jja i U 2a Laic. (jjj-ifuC. Juuj (Ja»- 

iLLuJuL^II dij_aolj . Jl-lP-'JI diLaJij-il (j^ajl (j-aj (_^jjJL>JI (_$i DNA «.( 

(Y* ♦ Y — Y1) (jj-aJI I Jub jJLLia (^ jaJj . Lu.lj>- 3j_j_>JLI CjIIjISLII «.LlujI 2-C.j. i jU 4_lL_>JI 

(j^/l (^ t a. . 1 . 1 1 1 . nj . ^ mi ill ( i ~>J I ^alajt a 2_ L <_g. L t_u t(j^_dl a (j^a aL^ li^M (jc (jjLdNI 

LCLp* iLilli Jalj j_ 2J .diljl^Ljkillj cjIjLlLIIj ^jJJI cjLuIjli (j -a ‘.2 _l>JI diLolSLII diLLa diLajj_p* 
i2_aL*JI 2_uLajl*JU^ l_i_j_luL>JI fjlc-j »Ll<llSL!Ij aljj_Lflj| Lr s 2il 2"ill JjL^JI ^jl2J1JI ^ l_lL>. ^yll 

1 ~ . ~y t ^ 1 a ifiL_L3e— Lall A i -n. j 1 ^ i 1 1 1 ^a^l*JI ^ lc I j IS * dLLu£L*j| i4_lILc 4 a \ dili 1 * K A \ q | ^ 

(_pal^a^n (j^a dijjL>- 4_JV I ^ I j a r dili i~n ill ^a < n->»ll i In.a^jLa 

. (Jjbj_a 4._u2~illj 2jjJalll 2 ^jjl1I (^ ^Jl 52 4j| jj . La JmJ li 

^al .4 j 2j2-w idiLajl Jj V tdiVN i.~il ijliLlj (^ (J^>- i(_ 7 _LibjJI j_La_*JI (_yll (J^-JlU ljub (jl Jlu 
jJaill l^_a-*-)l (j^-a <■ U 2 a ^j>.« i Itj ijjiajaLc. j-xj ^Ic VI 4 _uLlujVIj 4_i^jL>.VI LbjL*j| ^ ^ ~~ 


(Ini\lj\g lilinll nhl riiiiil l mllnnll 
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jsl*_!Li (jl. i iqVI LajLc. (j-a ^a' ■» ti ^k, > 3"tl Ijufc (jj^lj Lj aLajULa 

j-pLUJIj (_y^ cjLIj-ILVI (jlatj i4_Lfcjd,! cjLLLLVI (j! . LsjjlUj 

(_£ jJI i. /u..a T ' 3 JlJvI ( jj__flJI (jl ujjI j_lSLj (_yj3 aL—U^J,! (Jjl i_u^J j^>.| uaJI 

La (_yic. iCi. i.’a-..-^. iCj^LLI Cj [jJj j i nil <sJ_A (j! ‘ j La j"lta (J-aLlU cLs_jJI (j^a jjj La V! VLa-»J 
t(jl < ii i_3jl_a_a I J_A (jl I aj a a~ ijj atl (jSLqjj . ' A v t ,s~,\ (jjsj (_ylLJI CjLaj^M ijJ_u 

- al , ., A - ' jaJL*JI jajJa ja-)jJ9j i^LL ja^lall (JjLuj ij»Ll (Jj^M tdiLajz! (j^a (j^_c._jj (_ylc. (_jjL 'I 

iSj-^LL! Lj>-jJ_j T Ljilj ^LLI .«4.j aL tl SjlLLlII (jl j«L» S^-aLL ^_<_u 1 4 _iL (jlL»j 

diLa-aOjse^a 1 alL jl u VI CjLa_a3->JLl jf^l ja-La-a jULj (_yL. CjJlLI (_jLI ^a-ublUl 

(j-u (^LSLU j. _i c. LlILcJIJI » Sj-aLLI! 0 jla ( jr L jjlLajj . «Lt^aJI diLtaJL^a i ji_>.| jJI jlj_L!l 

.« cr ai*JI d^Jlj JUI ^Ij 

b^sUoxxa5)\oW) - \ - K 

i^«lc jjjjLS j! i ijLj_a Lai scientific dogma 4,j a'all 3 j_uL*JL La j l a'< 

^yic. 4JLajj ja.la.ll jjL" (j| . ^alall (Jjv|^_a (j^a L 4JLj-a ( jr 3 i4J1£.L_l< 3 jl i d_al AiH jalli 

i_3j_aj La — jJL>JI al a j J-La-) — 1 mm~i < n| I jfj .j»jUj (J£ (jjjLuV ^ • j iLII < 1,1 lOj. aI Ltl oJJt, 

2Lc. j^uj ^gravitation JiLiil /\ gravity LULL natural constants 5 M l ojI^LL 
.^j! YV- ) ' x t ,tYo ^t) Planck’s constant LL>L L^lLj Jight velocity ^.-^.11 

(LbyL aQjlii i_gjl xjoj S-SUa ^jl j| (jjjjLlI 4 j_lL l jusj I (_gjLuj ‘.4_ul!i 

1 OjIjjj (_yL. Lj J>I a . a — Lulii/jJIajJL Y l \^ VY^ — gj J.^11 cLc.j-ljj aljUs- 

J.iti 7T 2~ (j| t4,_ca L SJlUx. (J$ (_yL. (jL i(jjl OjIjLI oJLA LLuIuiI li! ijalaJI (j^_ll_j^ L^-ilg. 
jjj-ij (jl jl . 1 £ 1 a LajUj jLLl LjUc. -L iy~>~ jl -1 A LaJuLc.J i LkjJJ O' ^ LJ,J L-LLv 
(JJ j L» Ljilc. i4_j_alaJI Sj-LaJI (jLaL CjJl^cjj - ' •»■ < ^ O^0~^^ jL) LajLLc. 1 1 _iK 

SJl j a.a!l t , < « ~ 1 1 jya (_yL. (j.3^- 1 (j al* tl jLill (j^fj i(_ 7 l~>- La I La. ^L LgHj-i-i 

LL!^ 0_Lj_c.j i LLaL LLlj^I L ^ I a~ • (LLaJI (_y^ Sj-^L J. _c c. t4,_c a'atl o J. j a all 

. j-Al >LJI oJlA (jAa J J-Al (_^5-<-u 4_ jlLI LiLa^?l O-mLj .(_ 7 _ai*JI 3j._Ci >ia 

- YAi ) Aristotle j L < »j I 4 LLL 3 (jl» :<>La_a L Jj-SIi i3j£i ojIj^ (jj| LLL j^il V 
(_)LLa)) (_ y Lj-j>JI (_ya.jJj) j _I UL — (_jiaa_jJI (jl j-aj .((LLj—U SaLj i(LjL_LI (_k-3 YYY 

- ^"V\ j»Li sySLaj a ... V' jjk jLa ^jJt - ^♦t) Max Delbriick «oJj_iLj 

(Jl i ii ' (jL La JlIc. ■ jL . ..j I La-3j>- ' j ' j' 3 1 uJiit _j^a^fl (J a (*»i i ‘(Ja^-i 3y5L>. (j ] _^! 4jf (_Jjj 

(_g_j^>o ilLs^jLjJI jl ^U-jJ! 4_tA_u (jl t—txjtj (jL i«l>-L>.jlJI j»l Vjl 4 _iA_ljJI (J_a jLiLa 


II 
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(jL _j (j La . L^LlII Oj^x-uu j\ ^xa-uaj Jalaie-a 

j»l_C. Cj Jus. (_£ jJI l_al Am^VI (j- 0 j»Ll ^ Y * * (j^a J-J^l (Jj^ DNA « j t-» . ,.j I « (jl_3 i Ls.jLa 

• « Ll^ ^3 ** 1 M * 8 d^ 3 (j^ t ^ 0 Y 

1 <"■ i(j-l_)l^j_3j uULa^SusJI (_J±3 (j-a t£a_C.Jj i« j L . ..j I « CjLjjJij (jl l$ 3 ~* LlSLlj 

IjL^J Liaj jajLflliil 3j._u*i ,A l_££.j_! l aK t Sj 4JjjL (jjjJij jal*J! CjL£ itiilj (_J»-I (j-a 

4jjJiu (_yj| Lub ^-aLlj . I JojLt-a t_ j _ i i mA ^(j i ii rt 'Ll I yx-us t»L a 1c. (jl (_y]j <L3 LuS^Lj 

<^Lu LilllLfej >£>a ^ <_p= ui J>^ ePJI ^Geocentric Theory <_£» (J Vl ^ 

1 4.J a * LI I ( i^l ij) I j ^ a 3tl j l^J ‘ L^-i 1 LjLi — cj — cjIj! a < « 

(jL£ KC^ia^ujt)) <jf j_aj l£ >" ‘ ^ Xlj 3j_AjJlj JjLLlC. i jJuT LSjj-st-a cLL£ (_yl!l 

JlJ (jylc. O-aJ t4, .ti c. 03j_C. l ^K-tiu-i l 4 ~t L 1— J_^a (jl_3 i 5-jj. L, 1 1 1 ojub (j-C. CjJuuso (j_a (Jj) 

Caludius Ptolernae- « ((j_uj a^lL d o-“3 LaLya (_>“_ 9 ^a>^» LU3 ll jaJLj t _ y x^>ljjJlj u . kj . >iKall 

(_yic. Jl-js-I ^<Uj .j — u aaj 4 jj J A < n V I ^^3 J^LlJU d^- 3 (jj— ^ SJI ljr ^ (_yuLc. (_gjJI iUS 

« ( ijJ-Lij-i^^ j (_>•“ J? ^ J » (jjkjj La JlIc i ^ "t * * j»L*JI J_*j V! 4jjJis_Ll! oJub 4_u3jL*_a 

- ^ ov) ) Johannes Kepler « jJL$ ^ oir - ^ IW) Nicolaus Copernicus 

Lub ^ {PIT - ^oti) Galileo Gahlie (c^LLLL: ,( nr- 

^1 ‘Heliocentic Theory u >.a A. II Sjj-^j-a I j * i4jjJa_l]| 

(jL^J .(_j ^ a.,ll (J-u-jJj i(j ii a Mil l Jj-^>- JjJ-j (_ph (jlj j-£j — a (j n a Mil l 

n * * jj n i_yS Ll->. 1 JiA 4 (n-* — to l A) Jiordano Bruno « 

i«LjSLJ_j31SLJLi ,jj-^a_*JI 4-jLa-il (j-a jaLjJI (j^L- ‘(jlajVI 4jj_^_a 4 jj-Lj 4_j_ti>jL*_a t_ x. J-utJ 
^jl 4 ] * (AjLaj n t “\ j_La (_^|) LaLc. n 3 J_a 2Jj-La Lal_3^l ((^yLlW -8 

. (jlSLuLJI i _ T 3 3 j^Lj t~il j i^'-f .~.t «G3l J_t^3 VjJ « J. Jl U2l a ^ 3l ' 

SjlLjlI! £j tj» nt ^LJI jrni Spontaneous Generation (^LJI jJjiil 4 jjJ^ 

jjl i((_jL-uijl» ' £ a r 3~ ' ‘l^P^ ^-u/jJija t ^ < CjjuSgj ‘^U L ill «jub . 4._ial«. H 

(j-a <_jIj jJI CjLS^jj jJ^Iu JljjJ 1_3 -4_p^ V jlj_a (j-a t-L-u CjLjLLII 

«(_5Juj yL >i._i ‘Lb^la Iai/- 3 Sj^Ljj Ljj.l^lll i>jub ca. 3 jj . ! jSLibj i^c . . 1 3 at I 

Lazzaro Spallanazani ( <er :ij_i^l — , — ^ *(n^ - nn) Francesco Redy 

fjL_c. ^ (tA^o - tAYY) Louis Pasture «j j ~ b ‘ ^ L a ‘(W < ^^ - tVY^) 

CjLLj SLijsJI (jl (jVI Li^?) (_, ASLj LaJ 4_3 _l 3J (jSj jaj 5-jj.L III 4 L L t^~! (jl j_aj . Lglbe. is~> 

(j-a l a 4 a Lt ale. L_uL>> Lyx->- t Lpl 4 _lujJlj3 jL^I (jL-i_Ls (jt3 V CjlLj-jj- (j_a LuiLul 

(((j^jj—Ljajjb)) j..j. <~i 4 y_ia- j.s~> Salj-3 i«Gj-ajLi jl i« j L < uj I )) lj^ yL . L-^-m-3-i 4 _uLj_^_lJI ^yL*JI 
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t (aJLujjV! jt) Odyssey t (SiLjyi /\) Iliade «SjLJVI» iHomer 

' '"‘J ' d 'J (j-a I d^ (_P®^ (jr^ {f Ly J -2J'£~ a 3-^ )) ' a 6 ' iz^alll 

£_t3pj d^ j»Li ‘La'-a-VJ I d®^ d^- «i_>-"J|>-p 3 3- < fc» d“^ c ’ j-L*JI jJjIlII Sj-^UaJ J^>.j V 4j| 

i a aj « ^yj^j^ua^Jb » (_yuLc. ■ t . ;_ 5 j A « U jJ jJijl S^-ifeUaJ V aL I jj I j) ijj~ i4jjJijJI o Jufc 

i-i}LJ^ dd® o-aLj| (jjJiJI <A 1 4 « 1 1 Liajj ijyl_J,l (d^ J-i-uLlII (jjJiJI (_r^ jdd^ 
jjLSj (s^ljd 3 4JjjL-a ‘Ilone oj-d! u-°) s.iLjJ^I ^ a. La Cjj-^j i 0 L,, d' Lj_u<T ^^a lLLLj 

C^-t-». iCj I j.u.u X i~ jj^a < \j 2 . ' La 1 a>j1 <^» ^ j ^~< . ..I ^yjJI iSjIji^d 3 < (j-^ 3 2j_tS"^l 4jU,I 

jjjj 1 ^ ^ ->- ^3 i L^j-^j j i^-lLld 3 (jl ~~- aliaL-u^j) <tc.Ji_>JL ' a- »yt. j u.t,uVI <_dJj Jl*j 

ji Odysseus jMLMj^jh) JjL2i,l d^l L>a>dlj JdfcVl aLa^^La lj} s 

£j->- ^-*-> — *Lut j_ya iSjl^d 3 id •*- s^Sjj * Ithaca L^Lial LdJLa lUlysse 

( _ 7 -aaxJUI j.x /all ( _ y a <_ La £jji i^-a i)l~i^a-.U.I i)tjLk Jl*jj laLialj aQ^-jjj 4 T iSLLa^a ^Jl — Sjljd 3 
(j-uLfe Lljj_2j Jjj La (J5 jj| a -^tlj i4_LiejjLlil CjLuiljjJI Cj-Lu J_aJj 

C^a-Lal — i '-' J ^ L - j a J-^_3 . «(jji_j^jjja_^A» jJl—Li. i^a ^ « a L a tt'U 

.4_iL>Jl (aLd^asU^d Hesrlik «LdJj . I a &» aljjJ ua t _ T a — aLajLji i)Ji-a Ct t a (d^Lajl 

La^ *11 jJjlJL La f k '^ £ - ^ J LL>. ir l~i t ^_iLI! IjUfc i)l LL! 

— (j-udjld* 3 -^ lA 3 Sjljd 3 S-LH 5 ^ <^-aL-a ii_3jj_!L_a J Jt, La51a .SjLJ^I (_ 3 -S (((JJJJJ— i_aj_4» 

Sector « j j ~.<a « (jLLl si I jJI j Alexander Priam» fW>> j J i i ii Sit |» ja-^JLa 

iLLLa iNIenelas (j^^Ldd 0 Helene «(jLLL*» s^l«~u aV — Paris (j^ijjLj 

cjI j (((j\LlOi)) 4_iL>-jj c aL>"i Llj laLLL- i ^ j t>> «(_jjijjIj)) (d>- j-II iLacedemone (j_^ajjLj_<-uV 
i)L^_LI >-d yLa j. i..i K iPylos (jadLj i-dJLa iNestor «J^.~I, I u <» jaLa .(^jLail (JLa— >J! 
t^jdl Myrmidon j -±-* <LLLa * Achille «dAd» <A Uj o j r ".' 

Pa _ 4 Jjl_La d^ (jV i 4 llaj iSjljd 3 j' ^ a- a LSI ^^^a «j^jSLb)) djLj 

The- «(j nj*i j~» aL^J^t K((dp"T» Sjallj (j! ajj L , „s?i (Jjj-laII itroclos 

u-r^La i^JlSJLI Styx «(jjjSLl j-u» j ^-1 at^iS.c. (jj3 aGj^J JU£. x u a I itiS 

(JjLaJI j-aj-U (i>£. d^-^ djJ .j.gnlll aLaa d-^J (aJ 4 .j a c. IjlC. La dL’ i _ cx ^ £- at a , ti ->. 

.(((dp"' t .aa.c.» jajjipJL 

(jLa-La>. d-a->- ' QJ J ">-*^1 jj j l~ I a tl c^l L»~ ...I La J l.Ic. aL! SjLjJ^I (< l > - u ^>~^" ,a 3’^» dj 

li/lJjljljJaJI L-Sj j III (j_a aLc.lj_ 3 j|j t— Sjljd 3 £J^ > " _ O^j' (A « (J-“ _d^jd ^ B 

aUal (j-a t. < ILj i <Xi x X. a" lj_4 olSL (((dp^L’ ^-ard“ J^^LII) (_ilj^>JI Oa>o aLLaij 


(Igilljjg ulwll oh) ojuluJI ajIlnnJI 


Q006 jiniiuj -jigifl 3 5 llinll % JinJI 

tdibjj (jti a a) t4iaj_p tt?JUti ■>■ Jajxj V ^ neCtSf Jj-pvjJL 

(jjfl j*l-£. ‘tSLaJUj I (Jj-3 t<< ja/JJ-i-ajjfe)) jL£ Ijl t—lLlJlLI jj! - A * II jJjjJI jjLfl 

^jJ! j_«_u iCjI_3j_! j-ubj i Lij_u £_<ij <— iL)j j-a jJI IjlJL) I miM i—iLijJ! jl t_£5jju t « j t-» / ..j I » 

1 $ I jX aj i Lij-u £-uu ijJLi <_iLij 



diiliSj jj_4 jrU^I ^ L7 _b, 4_L^2 >» j jb^-Jl ^j^-bbiil ^OjI t j_* «(jj/ji£j^jb» (jL$JL>. JjL*j AjvjJJ :( Y > ) JSI nit I 

■ t-> -». <L>oJj jj-4 ubiUI CiLa^j £_il ^jS 4-^-p» jL*iL>JI JJiU <( ^JLu ^j.4) jru^Vl jb^jJ! jrUjL>»XI 

J_£ ^"tl J_>.i ‘ 1 1 J,UM ^yic obaJl 


lib i4_i^sL>. j ill jcjjlj SjjLj j J c 4_i_ 4_L*JI 3j_iJL*JI jl j «b (_yic. 4JiLo^fl jl 

a j.^->L>JI j ^aiLlI IaAj-jjLj ^Jl j b <11 ' L_p. jlj-uJI ^-o ji]L!L«_) ^ A~K < < ., 

cjlibJI j-uJi j ^jJI Darwinism ^ijjljJI j^Lilb JjVl Jlill Jbbj .^JUll Iju* j*ji23 
sLaijV! jU ‘JbjJaJI Lb jj . natural selectrion 0 « mUII *UiVI a_p>J! 

:4-JLlll nit Lbj ^yjjjijl jJI jj t-*~ 1 1 (^^£3 - jj b" I 1 (_dj^e-a jjfc ^ «jjbll 

. jJljlII j] jJl£i]| jjfc ! juij .SJjJlC. CjIj^ iCjlajisIl (_£l itlllipJI — \ 
i«Ll_pjl J«. a.\ jclu i^jJI tj.-i.laJ I CjjjL^tJ (diLaj L-U j dil_Lp>J! j-bi jl t— S^Llil — Y 
» 1 5 j 1 1 :4_paLc. 4_*1 j JLba t L ^*ii m LbSJj LajMi jj, tti~i a . Lu! j, < « c. jjSJj 

. LbflJ Ijalc. IjjJljso aJjJu>J Vj i 4 _ 7 _ujjj I juk jl ^oJLaJI j_a .^Jj-a^LI 


(Ini\lj\g lilinll nh) riiiiil l nillnnll 


2006 jmiij] -jjgifl 5 5 ltuill 2 null 

• i J-k 1 1 aLaluVI jjfc ljufcj .(_£j_ 2 l.| CjI_Ll>. uLuo. ( _ 7 l£. 4_i!LieLil CliLLpJI ^*1 aLaHil — V 
jj k~i 1 1 jLaajI I Ji£L(k . Lul j til Ji_3eJj t 1J. zc-a Jufe La-lJ-i t^alLlJ ‘^a-l iyr' t ^3J ' <4-1 I jjkllJL3 

4_*_j_ik ja£ke_! jl i j k II ja^keJj i4_La_lj jj k~i 1 1 till JLl t LGT \j J 1 " jj t-» ~ 1 1 (jjj ' " *23 ‘ iyr L d3J ' 4l 1 I 
4-Lajll 4-LLLa^M (jLsja-sJl^ — Cjl5jj^>Jt (j-° “L^j-a-SE-a tluLijJLil Iil3 .ipSO faCtO l $ ••< * s 4JL>JI 
ju>.|j (ij-^) jj-^alj llULLa (jl_£ I ilj . Lujjjb l 4 ". «1 "mI ,(_£j_>.^? I (jl iil!i — 

.^Vl (ilj^Vl) jjal jjJI Jui ^3 .^jl jJI ^uktl *L31>VI cyXs * L*K SLpJI luLSISU 
3l_p» (jLaj^fl (_yJLl l y HI M (j| l(_3 Jufc (_g| L$jjJ l(_yj| J-LOC. (_y^3L^SJ jjkjJ (jSLaJ J-A (j£L!j • ! j£L&J 
(j-a (jj£LJI (jl tilli S(_ y i*->a li (jj£LII ^ j <^> i(_p3j^| ^3 4JUI 4 ajI-L. t (jl 1 11 i^M J.U. ' ^ ->-j" ' i4_t£i 

l_£l Vj i^ljijl (_, a -t . »j-a Vj 4jLl£ Vj 4Jl! jh QJ^Jj 1 “ l£' • i '-l k‘ 3, j a->- ^^-Ls-a V (jL^oj^M (jjl 

•(jr^ 3 iS* 

tjjSJI aJt-l £_a I JlJ i(_ r Jjj-j>- jjkj j_tfc jjk".ll (jl (_ylc. (jL&j_jl! Y jaSj jl^.jJ. 1 i—fl-jG ja-l J—2J 
4j4 \1 (_^| 4_a£L>Li V iIJl x-a i_3Juk jj .3l_x_>JI SjLU 1 Vjl £ L^>- MJI BjlXI (JjLlij 

(_yJ! al-llj 4jLa-^ (JS^?I (j -aj i4_lLl.1I lLi-ll>. (j^a l 3 e~ *^?l . U , ,, '*^?l jjiaj 1 4_u I_ j_lu_C. jl 

(Kcl) ilajIjILlI 4 jjIj Cj!j LliljjjL>JI ^a3 CjljjJI OjLo3 . 4a_il ; >jJI lLll>- (j-a Ij_uGj 4 JC.I 3 

Js> Lilli (j^. .(^/Vl 4^lii cili Liilljj^Jlj Liil jjJI (^JLi ^Vl association constant 

rc- l^JuiiL-LLaj ligand 4.1fa,_iijJJ ( JT l£-^?l Ka ilaj|^i!l 4iuliLi j^ill »~itl (jLu-qj £ Cp'-l! LiiLiilSJI 

' * J 3" (_yLll) 4 _l*_i_lLsJI OjI jiil (^3l jjj 4^aa jLa {jC. ' <>"t jaLSO 1 jjt^~tl I Jufc (jl La^ . CCptOF 

(JjlIiLs jl. t 3a ' lij-LC. ^13 . 4_al_Si>.|j 4IL31 (_^3 jl_A i_a ' 341 jjj LaJjlj ' ^ ' La (_y3 (jal*JI (j-Lll jj3 

i((j_jj ) *\— ) ' X ) ,1 ^Jh (_^ILll ^t-ILa (jjjLLSJ^I 4,1'a- Lltjl jUI uJLA JLj>- I 4_a— l 3 (j-a I JU>- 

Llfu-l t (_y^_a 1 II (_yj| jAlX II ( JJ jjJjljj| JJ I I (jl (_jj| tfj LlU ^ l (jj3 JlJ -Lil^ 4 3~^3 ja^Ljul 

l^j| (_ylc. Sl_L>JI (_yJI JuJui i 3j. lal ' ' £ j 3 Ll ijj i4jllll 4 _l!Jl>l!I jL^I 4_i3 OjI^ 03j (_y3 

Laj_^_l_a i4„ i.ixL.lSm i~il 3 <^>tl CjjIjj LlK j K m L^jI .(_Jj_i.| 4_ajl LlLuI (_yjl_*j 4 _l1ijjI jJlj 

Jean-Baptiste de Monet La- «liJ jLaV» j. A c. j^LAJI j^LJI >i-ljl J* 4j tjj k~.ll 
4 ,i. .,.'.<1 1 lIjU-^I cjjlji (jSUj 4if isr lc. I j^f 6^°^ juoI .(MY‘\ - Wli) marck 

(jLik (jl .«4 _ujjlII» lIiLuj - 4 ^ *TI 3tl 4_il_ii (_y3 Lillji^j t(jLmj'i?l (_y3 (JS^I (^Ic. (JLjjvI 4j^Lj Sj-a 
— ^ ^ < "jj tja^-Lul tj-AljkJI (j.a 3j~X jj , ,i3~t LjJJ L^JLajCu-ulj t L^j 3l~ tl (Jjj3tl j| t4jJbjj|jJI 

(j-a i4_Li5L>> (_gj_LujJI ^ , j i_. ?r.l Ij t4al_£. ^jJLlscJLI jt-pe-LaJI l lag, 3 (_y3 — (JlL^ Julj (^jJLlu La^ 

L* . ti ~. a 4j-aj 4 .A.L) jj I jJ I (j| Lilli .(_^j-tkLkJI l <k a i LJ^ ja^ko i4jJL_lLHlII CiLLl >J| (jl lLlljs- 

JaljjijLi jisbi (jl (jSUj ^iJlj t L$j 4jL Vj .epigenetic marks lijLll^JI juu La oL^ljJ 



^UL 


men- 4_J ^JJI 4_t^5Le_ij pctrctdgm 4_ujjjIjJLi J_aLi 



jduj jl-3 J-4> La-^J .4±aLi j_ta_! 3jl_£.l ijaLVI j_A 4_pjjj|jJL 

^j_>. I d j_La <jjj 1 )Ao\ ^Lc. «On the Origin of Species» «£j$jVl J-^f a a - < 

4 .aK t _ y IL>.j i L 3 jj_*_a jg 3 ^ j£Li ^ dSj i ) At * VjLJI dl_u ^ylc 4 "n u Ij J 

.o. 3 LLl£I jl& ( j£i ^ cjLLl^JI SjLa 1 14 xuiAj cjLlLlj^sJ! ji i_d_!j u~<ki <~ t »l jjs igene 

jjj_JL£ idl_j_L!l I jufc jjJLjJ 3j_Al_fs_!l 4 fa, j 1 >1 1 1 1 dll a tsi IL i_3j_*J La JjLZu i4_<_uIjJl!I djl£ 
i4jjj^s_a IjLfcjl J-a-XJ dLu jl 1 J_*a»-Vl jl ij-olaVl II dlj jl 1 4ir 3",UI jl i3j_jJl"i j xiJL I 

4 L J / „ ' V^L>. (JJUJ JlJ «Jj-La» jl_£ n_£j_».| 4.a.l5k.iJ ■ 3j _t la 3 j| l 4_bji3 JL u Ij jl i4_l3j_Lj jl 
dLli. ,>■ £_a LjjG ijJlxj La ^Ic. ij_a_*_i V i Jia>.|j 1— g_La J^ J_jj— *-u-a jj^-i jLj iIJljs- 

jl 1 4ir 3~i I a j| 3jyJi~i m,a (_£ja>. 1 4JL>- J-a jyyil!l jjSL d3j • l -a jJGj Vj ‘i^J^LI 

^-ilajl JLala i 4-!L>JI oJLA JLa (jSLIj • 4_ifa-3j Sj^L 4jt_uj dd>- Jd ji »l 1 nl a 



tfjufc d-)L£ < 1' Sr I «4_uj_*JI» dLu — dLsejjUJI — d^Ll_JI JL^iAjI) 4_iJlJIjJI dLL-Iil 


Jc.j ijJljuJh djIjjJI jx. dJuaJu 4u_ujjl jJl_3 t' 8,1 ' T )<LttJt-TLl_a 4jjJ|jJ| dLLuJI tJ7 ^ d^LLiJI 


dJirtlu La^ LaLa-i tf_j tjjtill aLaluVL Ja>i4 VI aLajJ i4_uljjJI dLL^aJI j-J-Ly j»J^Ll5lj c A-i^jJI 


4_»Jbjjl jJI ^ a a ^ »f> J_2J . Ldyl 4 — jc—l T u 4yj|jjJI dl oi^-a.11 4_Jjilil 


dl_ia>- ' £ '1^ ^dl..Li.->JI ^ 4_uljjJI jj^ajl ^Jl jJijJI ailljlSj - ^ j 1 L 1 1 4jLLjjL 


i>Jub ( Jl jj 4 L idl_LL>JI i>Jub L IJ I ^jJI lUj-Ltl L < tl ^jiajLlJ i^a>.VI « 1 tl ' 

dl a XS>]\ Jl a "i’ll tjjl 4_LljJI J-jjtli Jl a 4>l ^1 S-SLjsVL 1 I juk . « ^LL-iJ LLSj dl_La>JI 


j<ui c a A jl • (j’ddjtJl o^^^LLJI JSJ 4 _ T xaiLaiVI j_jj>Jil J *\ jmj i_^jJI jy3LjJI IjUk i4_jjIj_jJI 



J$ Jj j ■* a >,_i.ilaJI »l 3~i iVI ^jl fjS i l lis-ij-C- jjl Jl 1 u La^ i4_uj_5jI jJI (jl—yila JlLaJjJ 


Ja^~ 1 1 JL>- 4_i u 3jJiu 4_jiilj_jJI (^j^ajL^.LJI ^1 l_Aj.fi < j 4_JjLLt,l jljtfi JlLalbj . Ljj_2j 


II 


(Ini\lj\g lilinll nhl riiiiil l mllnnll 


2006 jmiij] -jjgifl 5 5 ltuill 2 null 

(jl j ifitl 7 s tsi "mj . ((_£j_».| CjLLljsej) CjI a x^.11 (j_a Lkj_Lij (La (j 1 ^) La 3 3 4.3 jLc. 

(_gj mi i tl ^j..ji.>JI (j -a 4JU.I (_y3 *\A (j-a j-j^V Ld£ "^La-ikl La-^Ji a-^Li (j-i _ta.l*..]l (j-u>dj..4 Jl 

(_y3 (j-Ljv <— all Y0 (j-a <_i j 3 j 1 a) i4_i J_il3_j]| dL2-L_ail! Jl—lajJIj Jj^M jjjJI d t-» r I j i jLii_a 

d 3 jLa V (_gjj laj ^LLajs- 4 jI ^lc. (4 jU,I (_y3 (j-a jJl£|) DNA ^alajt a ^Jj jJijJlj . ((jl < n 

(_y3 Jl^-Ij Jj^I (j-a laJj (j-LLLie_a (jl£jJ JkitG — (_,»_ufi.ll aL^Hi^U L33j — j-u±A. i t. hj£ (jSJj . 4J 
(jjl—t^sl l a 4 1 (j-LCjj (j_a la Jj Jxs-lj £jj JSLxG jl iLx3lj-JL». 4 L^> ~i a SyOTpatry SJl^-Ij 4_j_u 
L a (_y 3 ij.ixi.A l 3.iAj S(°^ CY )allopatry Ll 3 |jJL». (jOlx^>. alaj (jGjjLiLLa (jCd-Ll (_y3 ' o' Lb a 
4_<La£aJI <>Juk 4_ijJljJI I ^ a\l / ,.l (_£j_>ij }} jlj^l (_y3 (_y_d>.jj I i L. a Jl ^Jl SjjjJI i4_JjLitL ^IjlTu 
i _ 7 lc. jj jj i(— CH3) J-u_lI,I 3j-ajj Lix£. Gj 3 (jljJijl j>l »f>l (jl Ldxj I j.. >i a\ c aj^j ^( 1 £• — ] Y) 

$ (0) U$1 J-S OJ-* Ljjjjxs jsej 

t(jjjaxudlj Jl».IjJI (jjJi]| Lj>-jjj-u ^jg, 3 aj jyCLuj^-^^ 4_J Juilj 4jJbjj|jJI (_ y Ll i— il_*j La (jl 
dLajLJ (JLt-a (_g| ' » "A ^JLc. jl i LajJLa-klj < 3 t ' jl 3~JI dil_Ljj>J! ^ic. ^.Kll la4oLaic.l j_<k 

jjJ 4_ui jjs_i (_t-Li ' ^ d~ * 1 .’ L ' Li] I La^-i I La$ . LjjjGj LjjG £_a l^iaAJ CjLLoJ! oIa 

JSLfG ^yi!! — CjLj"u>i ^11 — i i >1 ^ >J I CjLlujj-JL 4IL£yLc.j lULyLL DNA (j-a jaiic.V! aj-^>-!l 
4— L-al 3'NI SjjjJI ijji G2j Sj G1 jljJaVl |^l) 4 _ r L_j_i!l j>l til 3~NI ^jLL (jGl—ajjSLII 4_*_^a 
4_al_G3^Ljj .(SjjjJI ojub (j_a M jjiaJI) j»l tu SAVI I juk aLSl ^^3 dll _i * i -uaJlj i(4_jjL>JI 
-4 jj" - ,.^tl cjLLujj_lI! £-a dljl Ar<ILj ij_ij£LII Ijla L>i-^ - 3 < 1 jl 3~ tl cjLLljsJI ijj-GG 
!j_ 4 uL_a lj_uG jjIGj i epigenetic marks oLl_>JI jl*_i La ciUoiLi l_3j_*_i La-c. JjJ uj±j> 

(j^aSL si ->JI jakuL-a 4Jjj_uija L 4 JL 3 ja3 (j-aj i(4_t^>LL ^1 dill CjjGJI) 4_iLfj]l (J-aljJt]L LLLvj 

:aUJLi!l ltjr tb dLa-ujJI oJuk ( y£. Luiajt-i Lj-^a-i (jP-I! 

(siR- j j <^>3ti ijr Galjac.'i]t RNA i_dJj L«j imicroRNA ^gj. « <^ti RNA dLip. — ] 
tfjuk (mRNA) Ji-auj djjLtij 4-Lut-a dLd>. cJLuo ^jJI .NA) short interfiring RNA 
— ‘dLjj_Hj^l (jja l_Ga_il (_y3G RNA Jl I Jub (jiajLJ (jl . (Jj < njJI (Jt-<« <j idLLg^>JI 

.Cj1_Ll>JI (jja j-^A 4 Jl£. (J-a£. — dLi_ujjjJl$ 

cGjLLj L^J Jj ^3 a-jlkil (j_a d ,x. J ^gJI ^seudogenes 4jiLSJI dLG^JI - Y 

. 3 -IJL^-a 4 _l3jji>. 

(jj_ilji]L £jjiU (jjj j~j< ni l jlGjJSLi (_y3 (-CH3) JijJ.1 3j-aj JLLjI (_gl ‘.DNA JjiLi — Y 

jjjjlJI (_y3 la^a Ijjjij jjjL JiLaill (jl .(jjjjILujJI JiLga —0 (jjjji-u-JI ^c-x i^CpG i^l) 

.differential gene expression (^A^I^JI 
(jja j. 3 33 *DNA (jxa djLxLLG jf j_La3 (^kj dransposons dUjjj xx J jjJI jjj - i 


II 


(Igilljjg ulwll lib) aiiijJI ajJlnnJI 


Q006 jmuijj -jiglfl 3 5 llinll H JinJI 

^1—mJLiVI lU, l.T) j\ iL A < ~i ^ fji i j-« jl ‘ JL»»! 3 JI iSj-3* I (^Jl ‘LLLi 

j-a <— ijJL La ^1 iLaj-Lo. 3_uj 1 1 a ijjJ I d jl t u L > n 1 1 (jl x!l jJlSjj . ^ l_i>JI 

.4jU,| (_y3 10 

(_yJ! 1 mi ill m -»f 1 1 j^a 3JLU V j-a < ij_2j La (jl j-G_».l Jl j>a jj_i — 0 

.retrovirus SjjLl djLjLj 

CjJjs- (j^a ^ ij~ •■< tl — _ij£JI — jj^aljJLi La jl) ' DNA 3_]ajLl (jl — 

(S^SLU) Sj-ajJ.1 ciiLpJI 4LLL (jjs LL>- lj_pG^pJj ijLjVI ^jLljLil (JSLAIIj j_t^j^ill 

. ((JitilJI jLaja. id)Luju_JI) (jjjkLLJI liLa ll 

aj (JL>.jl^ L^jj. a x a a di Ll a ~i x u ^ 1 1 ^CH3C0 - (J_i.."t./ u jM Sj__aj (JL>ol^ 3.1"i oil (jl — V 

. J-->L2lJI ijr L^>Jl j-xjjlJI lj_auLa lj_uG ^3jj i(P04 3- dL i u^JJI 
(j^JI (j^a ^1) genomic imprinting ^jJL^JI ^a-pJI jl - A 

IjjJ VI (_£jJj 1 ( j ^11 (jt-®^ (J^»lj-a j-® i® (J-aJLt-i-u i4-)jjVI jl 3_i^a^aVI 

- « ' j£. ^ £ <>> » ' _llj_flVlj 3j_».VI (_ajLlj>.| (_ r 3j I 3 ', t jl 3 " tl dl LLl>J I (J^a-C. (J,^ lj._iuiL_>a 

a I i U^GjuulLj jJb Laj ijCLLfcJja j~l£. (jG-Lj..>JI 4_JjuLtlj 4_Jbjjl jJI jl 

i4_GLjJI (J_alj_*JLj SjduLJU LgH9jl_C.j idilJL^JI Jjlj La diLa-^lj «G.lj3 t_£jJI jjjJI 
(_ r 3 IjdiiLi-a LaLg— ml ^ i ill i j-d_aJL*JI j-L>- j_j_aJJI jJJufc jl j at L jl l a ^ .(^IJlJlJI dij_2JI 
I Jufc JJJ L^jjjL^i_a (_ r 3j -jj A. .tl ^j_i_>J| jj^a aGl-tl \A j.a j.G^I j^i jJijJI 
|j_^J I ^ ^ i\l ~ . ,. I j| La^ . 3 ' d 1 2 ~ 1 1 dili-pJI 4_3&LaJ. ^dil..I-i.>JI Jut-i L dil a i “'j) aj~>JI 
j»LII (JjkLelJI t_ J..U ti~ L^ -3 ', t jl S*i 1 1 dllJLk>JI tfjuk Jjj cA > " ( a d l< f k '^ £ ~ <— ijjjJI 

(J-a-C. ^ j L i~ ^ ^ I L 3_LL>JI 2l j -w (_yS l°A >J ^LLlLUj ^a_<jiL>JI jjjJJ 

. jLiia diLL^>JI 

(jj^Wl c^xUq tiV)o\ a»\) 49\h)j\ ^ ci)\>dH - V - A 

Jjl ‘er^UI j>^l dl LuJtJL < a j_a Jj^?l c aa^alll ^ ^Gaj| jl L 

Sj. 11% dlLa^ (jjL. (Jj.a^-a->JI DNA 4JL33 JL «.~i< ul jlSLa^/Ll 4j| laLpjLJ^JI aLuJ-L^jl 

c LL ~i^l (_y3j>- • jj— A jlII jLj xji iVlj i j_a-Lil j_j_aj-Aj i jjj_aj_Iu^L$) 3_uljJ diLl_uj)jj j_a 
JuLa diJLlal i Juk jjj c flali 2" 3 Lj>- Julj laLa^l 1^ ■a-, ix^-aj jl ja^jlSLaLj jl j_^_ujj_>JI j^jj>-_ji^ ; i_Ll I 

La j^jL- 3 -a T u jjJJI ,jm (_>uJJJ <— )Le_t^>l aLuaLj cAjJI ^jLuj i jVI (_y^j>- ujl j»Lj| 

3_<jiJlL^JI ^j^l dJjl a-...~i 1 1 (j . t 2 i a ' »l 2 ~ Nl ^J| ' V CjJ—x .1 ^JjJI j->aLLa-i jl « ~n 

CaLi^jJI j^a ^yjj-iJI (^Jal A.tl 4..x^aLe_ij i^_a-*JI dil_3L_t^> i 2 « tl d 3 I j 4.._i 2 - i..>J I 

ibusiness 4 jjL>J ^jjLLa ^1 3_ujj^>Jl L^-jJ^^^jJI diLcjVl dJ_jj>J L jL.j_uj .3j^tiU 


(Ini\lj\g lilinll nh) riiiiil l mllnnll 
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*__>! us\ 2Ljc_3 !jj i4_l!LU JjIjjV! J <_ r L. S -4 -^ 

(_<jlSLa »1 uiil Cjl_*_aL>JI pL« a £-jl_au £jL>- Vl l O^J 

t_y£j . lJjLuj^VI 4_iSLLa 1 ^"Ll - j| CjUIjj I £ 1\1 i- ^ya (Jja-.i.gj njjjLail 

4'1 3"tl t~il^ ,V CualJs — ( jr t3aLU (jjJLlI CjLu-uL^j 4 'I ^ ' — t~ilj i / .. J i. c~ £jja (Jjal jJ^L>- 

i4_3j-ILa 3jjJ_a>. 4Jbej 4_La <dcj>.jL* i(_p sLie^a 4i»-j-a (JJ _al*JI Ojs_l!I ja-ukLLa ciL>Oj i4j_j_ia>JI 
4 a se. 3ll 3JL>JI Sjakj— a ^yuHj _i i-~>La Lgj j£LZl! ijJUtl L ' g °i JiX. I 

OjkJL-uj £_a jcla.ll ^_auL>JI t 3 11 -a- "II 4 j! . ' £ «j > j j-a I 4-a-xJLll t -->.1 <^»1 Cj£^3 i L.l£< 3 JLlJLs- ja-ukL3a 

4._ilc 0-lL£ La-C. 4-3j_*_U j-iLaa-a /i 311 -»-~ll |j_!k ^LS £-a u". 3l~ i-l iJL>JI 4 « j i t-"j .jJLU (j-u Ij 
I j-ik ^l 1 4-alc. J1_3 j LaSj . Ljj Jlj>- 1_3}Lj>-I ^aU II OJe- J J ^LjijVI ^ j £ all i 3l"i Llj i LitjjLj 
iL$J ^^aiaJI tii^e-i U Vj <±a>-Lil! JL^C. V iSj^Hyi <dlL i Ll£ 4 j_*L i_3JLeiII 

.oj-ik Labi 4 _ 7 i>- JlLo 

ja-ukLLa 4_*_ljl dill i <k OuL U.I {jj 311 dilj n > w n i L . ..1^1 ^Tuv l_Lu| 4 , njJLa jiLil jia-3 

4-se-aaj L^-bLjjV — 1 — ltv jJj_i_l 1 1 (_y^J i4-al_c. t _ y 3 4_3j_*_U jajLdj ja5b>o i Ji_lIL3j jl i 4 m 

i4aa>j aiaj (Jj is\ a 4 . ^ cr_i1i (_^jLa ^,3 i) 43_L-as (_yai«-ll CaIc_lII 4_uLuu! — 1 

jaJ Sjjjilll Jjj3 \ a . 4.,~Udulj Jli 3 j 1 c^vLlII (J-al^-*JI ^jk -3^^ .~.tl aljj 4.. a a ; n La-ij_j 

. $jJui jaJ J I i I Ls* Jj-La-a 

CjIjJlIIIj i La-i Jii9 t *•>•»■ 'll CjL2Lv CjI lioJ l_^_Iaj i (j^_L_al*-I I (j-LJ 4_^j_*i! (J1 3~nl 4 jj-j>. — Y 

(JiL_a i 4_^L£ a La t uLi Jj-sLj (jrill — 4_uLj_j_JI — logy 4 aKj . LibJ_j>. Clilj-a-iJilj 

IjJl *3j i4_ulj_^_L!l lOgOS £yi ilogO (j-* ^Lual t"< 3."u~il ... L^>- jJ j Lj>- jJj a t u 

(j- 0 dl jjj Cj_iL 4_£j-*il_5 . li.ua ^ . Ixi j| 1 1 il Li. ^ it" La$ i La^i^j 4.aK 

JlII Jj..a..c. 2j j i n I IjljI 4_flj_*il (j£l3 jaJj .j-a^?l OjJiaaJI 

4_a J lSj La IjaC. L i^^-aiaJI liiJtjJlj (_^L>JI JUI £fl-i 4JLa> 1^>-J f k ^~ C ' ~ ^ 

jCJ (j-aj .j»L*JI (JU.I 4j|ja>. (j-a i4_LajSa>- ClL ujaLi — LlILc. — 4_ia'«ll JUkLilj idiLaaLJ! 

. 4 t _ r Lj i i _ 3 _ai*JI 4-ic.jj ^ylc. (Jj^aill I Jt^l 4 H . „ dULik ^aJ 

La I ini! jLj .4_£j_x_ail Jl-uvjJI jJ-aH.1 ( _ T ak 4_j_aJL*J! JukLtilj CjLt_aL>JI CjjL — 1 
CjI_u_i x 1 1 a ^ ILa 4_iita>iJI 4 _uj JLl^JI (_jjL>o ^jl Cxa. -ao ^jl J_*j VI 4, j a 1 > 1 1 »tj 

,(mj lU^j.YYTjHr^.Y L^f jJLi!) ^U! <^211 
litfe- jj j J-^C. V 3jjJi_3a 4 3 ml 4 i4_lLlj>JI 4_auJLL4ll (^l ‘.(_j_j_m! DNA 43L33 CjjJj j_3J 
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JiliLvj 3alj_ia L^LtJr-mj ‘ SjLo j| a L_al/L^V (_£jpo CaLtaVL . ( _ 7 -al*JI 

1 aI CVI | Juk A 1 C. a"' (jl La jl it— sLLj-^VI I J-^-l 1 Lw -a- ' La 4_aLLa 

^ ■a l c. j— p. (3^-^! (_y-^ (jjaj_iJI I Jufc <jp=-<-u La^ . -iJiie-a ^a l c. JjajLa 43>*_U cLLa-m-fl . V t 3~ < n a 

Vl i_ptaj . 4JLa-£. <j£. ap- 1 -" l£' — jjL»Jll j-pLJ.1 L A (jr^* ~ ^LAl (_AsLia Vl 4 _lLj . (j^L-a 
3alj_jj J_*a Jj t . xjuj jaJ t-fjjij) i^l 1 4— i pa- L JI Ca}L»J.I 4 _ 7 -3 j., A i . 2j ,jl jl i ( _ 7 -oJaJI ^>_tpa 

ti I (_yjj j I idilj—aJtl (_p3 3 “'-oL!L^ . 4j _J-OJ (_£ jJI t - xtt 1 1 1 jaa' j I i^JjJiavl 

<_j^ i n~ jpa ' Oj I s- .-*- i tl ' i_dJj ' L ' ~j ' La J lIc jj a (jt^-a i^l (_ y 3 jl i3^_^_2JI (JjLli 

^ *a ^0-0 1 1 1 n 1 ‘ '"VI t"l\l a ‘v CTx.^1 Jl «6^J ^L_3)) * (ja^l >*VI J ' ^ jp u i_u})5 VI 

^.glc. j — lm (■ LLCi jJa ((((jl—uJ 3Jj» ^^3 l-uj. i>i,~n JUS L^aV 3 j_Lj>. t4-i_a- L ll Calj-aajJtl «.La| 

Keith Cam- «J-pL i±jal£» dLLJI cLp- .« 4 _ r Ujj» <Lcjti!l < « n < u I JL>. ^ o jl^ L£ 

<jl (jr ut J ‘« jlajjJI » tLo>.LJI 3 ! <■ il£Jjjj^_u lA lSj-^ ‘(jj-o-L JL-SlLaail pelle 

4-j^l.LII SjjjJI (j-a 1 LV >J! Cj£.I x 3 i4 i-ujJ^i 3^ ^ 1 lS 3-LL Jaj<J £jj-h ‘ L . „j 

C< 1 II H~J .((j^^JJjJ)) ^LoJlLu/I ^aJ iCjLojU U aJJb (_ r L ^Luj .Go jjJaJI cLLi-Jj 1 d J al , ., 3 'VI 

cdJi • LLp-l ( _ y £.jjJ3jJI j~l£. (3jLt~illj 1 juju»JIj SjLJI iJL>JI «u«_pLaj i4jj_ljJI o1l& 

4_i5!la ijl* ~‘J Ca C1 iJlj>. 1 a^ 1 a L x>», oil ^1 <_^V-^>JI 4 '-p-jl (^Jl aliJl idiljjLpo j-a 

.(PCR) jlj^oJ^li (jJLLLJI J^LUi 

. CjL*_iVI 4_*_j_lL 3 (_yL- (_>-uSL*_il ijai*JI £-a JLtl (_^uljJ J j r LJL*JJI I Jufc 31 ' a ^ 

Ca-7T Jl 3 a^ 1 I — (— JLo _ ^J_^-L“VI Sal^J (_ytl 3^ UM^ O aj iL~tl Cj.ai.lll 

l»jl*JI (_y^ LiLtjVI 3 I l£! ■ Jl-*JI 4jl_3j j»3-;JI cLcJtj :4Jj ajl lG j - lU (Lj t4,_c < uL-uVI ^_j_L*JI 
jljUisVI l-3LL^I CjJls- L£ — 4_uL3lIlj 4 _l2_uLiII <_A LjL*jVI jIa£. (jpb 4-puLuVI 
.monoclonal analantibodies A I 1 1 11 * 1 1 3 

5 jj £ .~.i (_»jIjj £ys <j..x'^ jJ La iCjI^j-JJIL ,4^j_*JI j jLa-o j^juJu i—aJLejJI IjUb >_ < i < h~j 

aLLta it->3~ . ,.l idiLaLJI SjLc. V Cal^^a ^ya (jda.LJJ «LatLa Lpj i l_c mj 5 m j a 

(j-a diL*-aL>JI j_3 (jS>J jaJ »1« II “Lj. agll Lo_uj ljJLt^j_a O^e-i^alj nj^ajvLII £ya 4JLpaa 

^1 LUj i_^j| . I4J 4jjl_J-a iCjVLJI (_Ll [_j£ I LjLfl i4^j_*J,l tfjub 4. J 4 A I tLp>“ 

I 3 -~'J i4>sVT (j- 10 1 ^ J ^ >"llj njLujVI Azzjus L^jklli l^j| :4 ^jjLI i>Juk £ya 3j3->.tl 4_lL*JI 

iHJj Jj a O' 1— <a*J jA-l iLj-ifcLli 4ii*_>a i_a|jukl t<LLifu— ut a isLaalj^al £ya 


Ll5j^ 3| ijr 3 L_jjaj< (j-uV-t! t 


a (■ a iK j 


t^jLa J>LL 34 LLaj.lL ^lajl 


4^j1L| Zj. L c. (j-o (_ r jfla j H (J^ 3 I J^LL) (jOaVI) 1 .- j j .1 ",<I I 4C.LUI 4_ajVa~aj 4c.L>JLl C—txaua 
CaLlj_p>Jlj CataLjJI (j-a 4ajL.Vl ^Lal CaLj_»ij I j_£a uLaa 4_u3L>JI l ajjL I 
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4-ij _> >itt !_>_ > » I l_4 jl 

. , T— > T 1 (jtjLjit 3^Jlxj-4 1 <' ■>>* 

4 Illi \ \ gttj CjLLj_>JI jtjl—l— 4 1 u3J l^> 

j— t_i_) .5 j-j-iS c<y isLlu) 

0 tnnlrttl Mjiaa 
Sl£j^>-j jj 1— i~l T I jrU j— oLUl (jLS Uj 

. I Nj t-» 4j LJ jLlj 4_t£L^L>.^l SLoJI 

(jS.-a-.~M ,j| ^yJLiJij La ^j-uaS S.4J ij_ull!l IjUfc Jo (jr *j^d3 (4-xJijS .iLasjl ^J! L^.4 

i4_ujjL-3j 4.UJ.} dl_LAj>.j^3 j-4 £-aJb*-a ij^ (^Lbej L-a ji3j ij.JL.JI j-u 2JI JlC. 
j^L4^>- (_ylc 4 jj mi ill Cj L2_l >J I (Ji-JiSJIj 4 jjIjjJI 4 . ,.. t i^tl j| j_l« SJLaIL>J,lj SJLSjsJJ ^JLlJI 

jja d I J— a-~i i ij I OJL^J (^Jlj^II! ^_yJI J->- (_ylc. j-'-j- 1 _9- ! LSJ!j jLxCj. Mill ^yJ! i4SLjj ~ i ii a 

(jJjlb V <_ySJ ijJLaJil I juk i _^ jjJLaLJIj jjlLvLJ! lg._ic.lj-j jl j»jJLj Jicljjs jmIohm 

.j4-ifcJu>.J i^Ti-L-VI jtLalxll (_£JmI ^yjs jlj-Jtl Ijuk jl-LaliJI Qjfc-Jlj 

jLj Lcl jJa-ll f_j loaj J— 3 Sjj^JlU 4, _i _it-a.ll dl _uS "itl d}L5LJai ^^jJi—iJLI ddx_JI jL£ ! jlj 
jLUa cLutJ Jlaj j-glaj jl (J^jjsJLl i4Jjj^>I (jJajLxJ Lg_o! JlLa-t^V £j^iJI <Laj^t-a LgqgJLml 

JiIl3 (_j-S--a i I g " '1 r j jJLsej ' g <>< « ' j| L&jIjTj i_i-J[..iu^I isjufe jj.ld, j4_*JLaj 

3 (_y ILJLij i4JVjJI 4_utla£ (_^aj 1 1 1 j_a L^jSajL*S j»Jx (J^S Jajjdaj L^al jJr ~ m u\ 
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(j£U i (_£ I ^Lilj ^JuLa-t^u 4_j| JliJLse-a * " a jJb La (J$ 4_aj_ae_ J (JjJiJI 

I ^ r (Jl a r VI aJJb JiU l $j > i ".!.I OJjjJ.1 <_)L*_lL<-uVI ( JJ -4> 4_t 2 j 2 ->.tl 3 <^tl 

ijr 2i ‘ i j -tic 4_o^m jl^uLaxi ji jjuai >_ < < uLl La-i ^ll^vi t u . ~ t . 4_lc^. ^.ti ^ic. 

lj-& ^JSl SjlajL (Jjlj 4_aL*JI J_t^>L3Xlj 4-lVjiJI 4 ,_i J t-Laja ^ys j 1 1 1 4j ^ a i >i" La 

Lo*jJj_ljJIj CjLLljsJ! (_Jq (jA ima cr ~iXI »1 a' « II (j-l-J (jjL*- 2 JI Lr^ (_yal*ll (J-a-*-!l 

— JLaj ' — $■!_} Mill ja5>L>. (jl tillj iCjlLu-SLiU alj-a-lj iliLajl « U (JjLljJ (jjjLXJIj 4_2_ajl 

>' -wVI i^a ' 4j 1 1-> tl Lp*j_!j_iSji]l OjUb (Jl aC- ! jL*_)l aL^JLLjl 1 —iC.J* < 11 I (jl JjUJ 

. L 3jLaH*-tl 4-i£.jLuJI (jjjXaJL 1 4 4 ^ Jal j i~ 1 nl 
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(_jJI aljLlifcVI ( jr B ^ £ 1 LxjIjjj (j_j^J 4 _lK Jl£.IjSj i4_al_£. (Jjj^al (_jJI 4 j £ 2 2tl ^jj_aJlj Cjl_uj^>JI 

(^1 V 4jjLLaJI ^jI^jJI 4_4^Ij_o (j^. al^AflJI i-ilitj j)l-3 i(_£jJ*-l 4_p-lj (j-aj 

(j^a (j-U fljlla (_yll 4 2 J 2 1 1 ^Js La-ilj lCjIj J i..a-..~i..jxiJi,l aJ-^J 4_LjC. j-jiiiJ I (Jj-aaVI 4ial_>.| 

(_y^ j °i ‘ 4 j 2 a tl 4 t-» ' (jla.X) ^_yXjVI :( V )(jjjJI (—2j—lu Ji_ 4 J>.| (Jj 2 ' I 4 ‘s . (_il_i./_uVI 

I i^_a_*J I ^ ^ < j_Ua_i jaJ (j-a-a l> j 2 1 . ,, ' j ' 2 ~ | 4 ~ % j « t-^ < (Jj^aj^j 1 Ji_3 L^c_a < J L_iJ I 

4_t£.LaljvVI (_3jijJaJLi J i^a.~n (^-£-9 4_tjLUI 4_ajLLaJI Lai t Lj.x^> c. JUlj Laj Lj. c. dilc.lj_ai> 
i(jLaVlj JL^jsJIj C^_jJI (^1 LLL 7 ^ 1 _i 1 ^LLxj (_^jJI 4^.|jj| £_LaJ (_y3llj t4 j aa 1L 4 Lj. >J. I 

.i_3j)jJaJI a JUk 4_i ^ a * u" V JL3 La_a 

(JLx-a (_y^ 4 ^1 e~ j ,~„j 4_li_jjLS 3JljJl£. CjLujIjJ 3j— la VI 4jV-XJI jl (j ' t 2 « tl 

Cia it"' La 1 dllj^ajJJLI (j_a Jlj JljlII L^JjvV J_3^.j tS-Jj-ifajJI CjLLlj>i]| (_y^ J^JlIII j (_ 7 _Llj>i]| L_jiaj| 

(^Jl CjL^IjJlII <_>-iaju cXLaajj i(Jj_j>.| LLp^l 4 J ^rkix.tLj LLij>.| ^^a-tlL CjL^IjjJI oj_ib 
4_3 jj (j£. Jj-js c_^a jL»-VI (jAjljJI (jl^ l a *_n ij^LllIj 4 _l£. j_i3sjX L Ct a <«~l 4Jb^j>- ^jllLa 
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oj-ifc (a-L-*-a jJLa (^Jl (_£jJI t^gjL -JuLllI jXall (jl_£ La£ icLL£ iLajjJa I j._c < Ca~ill 

i_ajLljLl ^1_£. (JSIAj iCjIjJl_LIIj cjL-uIjjJI oIla, l _ r £ ojj jS> , ->■ t4iijL-3- ~i mil (JjL_u_jJI 

‘ <j '' 3tl (_y3 Lai iSjuv ^y.lc (J£ (Ji-Lj (j* j e'j <*< tlj (j* j 'j '1 5tl (j-u aljVI 

JjjJI (jA_u^jL2JI (j-U ‘L^JLuaJ.lj j-yL*_aj t^jj.m"ifl 4, i-LLfl i_ajLLLVI HJj 

(j-o <_pJI (JjjJLa i^ V ^j-aIL>JLl jILuJI j»Ua-i (j u5Gj (jj-iLiijl (jj£ (_yJI Ij-L-i i4_illL>JLl 
4 _j>-LI ( Jr 3 (J-ihl i n~i~ 4_ijLL*Jlj 4_i_a-LiJI (_y-!L*-U <— iLm.-a- ^Ic. 4_Oj_aJI 4 jj_j»JI (jl_L 
^aj J^j^LslII oJl^J IjLiIc. 1 ^S,*i (JjjJI i— ajLL (_yL- i4j4jLJI 1 I (J_jj^>_^1] iCjLLl>JI 

4. j. JU-X ir Alii Jl£.IjJL) 4 Si * "J.I L^>j j~n % idili_c 7r.ll 4_u^jLaJI diL-uljjJI (j_a JjJulII (jl 

i(_ y C.j_UI l_uLsJI (_ylc. ' £ J 3 ^£LHj I II (~ I II U 4jj- 4> 4_3j_*-a j| tt_ < I M ill CjLuL^ Oj. i a^\ ^ISL^Ij 
( _ 7 -a-mj La (j_a_i^ 4 — l>s jL-u'i/lj 4 _uj_*JI (JjJlII L-aj x^> L i4_La 4jjLa (jjjLaJI J_aJL_mj cli-p- 

.(°)4_u^aae jUJI (JI_^».Vl (jjjLij 

m>o ouWal f \1> Iq auj&H JW^b^Q/jb : 

£ju^>. Human Genome j»^u>JI ^ JLjLI LLL J 

<j_a Human Genes 4jj_ji_JI cjLll.-»JI (^JL Si >^>JLl JL^Vl 
Gene therapy ( _ y ij..?r....At~j S—uljj 4_^ j^Li> j (_j.i_i.~->- 

4 T LC._jj-jHi_a 4 jjjIjJ ...iLUj Laj l ^jL 4 Lij*_i (Jl <c |j Cloning ^L >1 ILmlj 

4 J .L (Jl a ^ I L^-aiaJL-a (_y3 CjyLLjLjJI OJ-Jb (jl iSJljv (_y.lc CjjLLjLjJI <>Juk (j-a 

JLm-SeJ (j-uLj-uJtl jaLSL-l (_ylc. (_3j_*_jJlj ijaLc. (j£Lii_l 4 j « t-» tl (JLa-C.VI 4 j ~" a 4 _3j_*_a 

LUi (j>3 jLaLm-t < » tLup- i JLa£.Vl cdij 4-ic.j^. Laj 3j_LLU l a^"iL^>,l LUjj ((^a^l 
. 4j^ i°ii i II eiiLLij>JI (_y3 Ji-juJI jal£L»| 

o3jnAm> 9 ojulsig c^qU (pis) (p3> : i)gV\ cJW)\ 

l^jJI (_yjLa£L!l (_< >.I_jJI (j^a 4 ujLa-aj LaJL*3j La— lLj > -Ltl (j| (_yic. r ' ^ 3 A tl jj d ^ <3^^ 

(^ LLIi 4Jj|j iiLLLli 4_a^?l oL3l 4-jj a^ll 4 -j>-j (jr L <_)-^*— Jl 4 j ja^oJ jaJ 3^ ^ajl_3 (j-a JlJ "i? 

( v )^ r,< a;...tlj ^, 1 -Xtl 

i^jLiiJI I ^ L 3 ■>. (_y£.j (_yjJ^ (_)aa.>JI CjLj^-tiaJI (j-a Juu (j "3 < II ' L 3-v. (j| 4 4 j>-^j 

(jj^i->JI JljL 4jjijLa-aj L L ajj l a I c—JaJI (jL Lala tj^^^ ‘■L La. Jjlj l^_La (^LII JL<^a3JU 

^alLi V La» 3j_c.l_3J ' 3 , L. LLSjj CjLLxJI ^aL>- (JjI i nji! (jl_^ Uj ' ^ JU3J ^ oJJb ‘ L 3 ( J jLll 
.4_uLaSLII (_p3^jLJ I (j^a t . L tl (jl^ (') «i_t».lj 4 _i I jJ| 

(j^jia (J=»Li 4,_c xtaJI CjLtjVl j-$lj-a aLojlj i4_Lbe_jj| JLa£.Vl (jU 4j_jjlLll ^jJlsJI (j-aj 

.j. II | Juk ( Jr 3 4_aJ-*3 4_uia3 (_y3 4 _lujLu^/I 3j_i$jJI (_ 3 _& (Jj .Ltl ^aL~il ^\\ nK II (^psjDI 
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(' (pi>- : 

4J.lVlj i«Lklj£LIIj 4_a4-L)Vlj (—iJuLIIj <_ij^>.jJI (j\ J f.[ Q a Atl JlIc. (_£j| J_jJI 4 j r JjJ a 
' Ua « ' i ^ lag 3 ' (j| (j£Laa_$ (_ylc. L^JLa <— iJiillj 4_a.l_)VI (_y'c. I ^ ~tV 4 Lilli (_y3 3jjl jJI 

VI *1.1 4lj| Jjj| La» (j-lar.j^^all (_y3 .Ijjj Ijjl Jl 3 4JJI .ll_i£. Lj» ^juajIiJI ijfl-u. i (_y3 .Ijj : l^la 

.("") ((ijJj^Iu ' (j£L) La ^ySjJLi (j-uLi V)) : 4 Jjj9j Kc\a /~, 4 J J[j_il 

^■a >JLl (_y5 *L>- 4 ^' *■) 4_j^>-^U V <_jJlI]|j 4j>-LiVI (_y!l j j >*?|~ (_£jIJl1]| 4 J. 1 I (jl *L $a all jjg, a~>- 
(j£J 4 4_*aj (jib jJj (JjIJlIII <_ iJtJ Vj» l^LiSJI (_3l_Ju$ l _ r 3 *Lvj JlUJI L>y.'i 4xijj» (_£j_jil] 

(_yLi (JjJj» : £j_aaj (_yjJI SljJtl ojjjv i^jLlII (_y$ *L».j «LaLij| 

.(' v ) «(_^jIjl1II l£J^j jl^>- 

^e-4 <^~j iSl jl jJ,l (j-ULJJ LaJlI^. i^LAJoJIJ SIjIjJU (jl (j-La-JJ I 'jl 3 a l jib (jib lil (j£Uj 

3ljl jJ.1 * l a A 1 1 ^alc. Iil» j»LaVI Jj-2j Lilli 44 _lJj jt 4 ( _ > iajjJ > l <jp- <_r^ 4 '— ^lj 

(Jaaatj 4 jI ja-Lu Laj <_a>.|j jJk La . JlIII (_£| . 4_La (jj£L Jl3j» : 4_La_u (jj| (J^aj_j i^' A ^ 

* *>11 (_t-3 *L>. 4_&Ij£L!I £-a jl j_j»JI i4_pt_3l_ja]| (jJaJtJj ( Y ' )3 JLj LJL>J I (jia. » ' (j£. 4jj 

...» (_yjJJI Jjj La iiJL!j jajkjLitjl >_ < j < n j ,( Y '^ « J <>i4l [(^jl JjJI ^l] 4^jj (jlj» 

ijjjjUSL Vj t Vj I V j)jjJI ( 0 -ill . . >—J l i 41 •>• J^LLl LflJl (jjxyi I aVjjk jya 4_L>JI 

H_^jl J_lll tiJjJ (■ aLxill (j_a j_iJlSJIj 4 jL ar 4^>ll Jl_Sj j( YY ) ja^Jj 

4_iic. 4_i]| (_yLt^a ^^yj-lll (jl (JjJju (_y^>JI (j^a (jjSLi JlS 4jLi OjJlj»JI ^ < laj, 3 1 1 jj JlSj 

.^ Yr ^ i_^_p^l jaJLjij 

La^ ^H^l 4_^.l_iVI (_ylc. (JjJ CjL*jj_JujJI f_ysjju 2 j ^ aI L>a tjjjjLaJI l _ ;r js (_£jl JllII jl ‘ • < t-»" 1 1 La I 
j>jL... a- ... ~ t...44 t~) jaJj 4_3 .LjVI (jylc. JjJj (_ylll (((j^JL) 4 < K C^a Jl... ^ ... - !... / u l Cjo-a. i(_jj^>.jJI JjilS 

J.4 41 >Jl (3=4- (_yil^J (_yjJ! 4 dj 1—*^. 4^1*1 II jaLlJLA (_y3 I (_yIlJ I J La j| /t_jjtj/4_ai^ 

4~il jal A" VI jaJiut-a ' 4", <^" ((^a JX i->J| 4_a jt . 4 41 l _yS (_^>JI» SjLtC. Lillj (j-aj t | j 4 _iLc.jJLi 

(jl.4 4i.lVI 4 _ujjjVI 4_i^LfljVlj 4^ Yi ^(jL4J4JVI (_j-J>L*JI (jV-^-VI diljij ,3L*-jj (_yill 

,( Y 0 )Llkj-UlJ 4 4— 4j^i L-U V I 4jLjj>.j 

C.4.LJV 4^jl_*Jlj (^jIjljJI aVL> (j^ « ' < (_ylc. (j^ 'lj 3tl (_jiaJU (j-^< i~ (jl ^., 4 a. ' V liJLIj (jl VI 

S^Vj (_y5 1 1 , U ..41 (jjSL Jl 3 (_gjJI JLa-*VI (j£. (jj_jjVl SJaLtjia (_yic. 4_uj)jjVl CjLu^jilJI <." 4 4^)1 
(JjJLa 4 JLu (_yig. LijjjI (Jj4 (j>3 JjJjlII (_y^ (Jal^_>JI CjjjjvI La^ ■ ^ Y ^\ '' <^a j\ a (Jala 

(_y5 La| 4 ^ YA ^ljjJJ Uaj_ 4 l 44 4,_iL 4 , lUJI (_palj-ajL! Laajat^ Sjadtll CjLV_jJI C-uuzjJs LdJjSj 


ugjlnJIg qjujuiII 8^ yjiiiill pginll yil djllll 
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dill_c >JI 4 ^IjjjJ^ 4£lLa-U C-uSajJs J_3a (jl JlLJI 

(3-ljVI 5^a- iSi}\ j-jjj (jic.1 La-£ Lh° C^*-Loj i L7 la--l!.l j»jJ! j_3a (j£. SJjiJ-ijjII 

CjI*I j^VI jl n_5jljll! C-uuaj~£ CjLtJj.Ai~iH (3 1 JJljJ i^jJlj ^ (Jj-3 (^Ij^il 

4j_j^ 3°3^l I (_^a j*L*J! 3° JLaJI (^Ha-Lo 3° (_p 3 l>' a ^ (j-C. 1 3 4 j 4>- ,~,~tl 

^LZIaVt jl (_5 jIJl 11] (jL^ijVI jl_£L>.| “Loj-aJI 4j>=eJJ IjOjujj 

: d\i)\(jya\ 

.m o ~sjV o-4j (jjl 'o^- 5 ! jaljj li} V! £>L*JIj sljljdl 4_4Jijl_a-a <■ 3*-! V 

:( tv )<Ll!Ii!I ^L*Jll 3 t_ij*-i ^jLAII (jjl Jj 3 *»■" ' ^3 t^jlLUl (jjl — I 

(_^Li jl 5 -»- ,s~>\\ jLia-a 4j^aVI 3° 4J LjjjLa 3ljl J_aJJ ^LaJ^o 4 (jl — ^ 

La^ 4 4-alc.J 3® LSLa T ia 4 . t-ill ( _ r 3 LajL>- C-toxLaJI (jl (Jj^sVIj I 4_i>aj5j^ 4Lufc 

j 4 a t-xla 4_La jaJj 4^4 laJ 3 ®)) :(±oJJ_j>JI 4, _4 1c. (Jjj 4^^ »l 4. a all pla « a tillj (jr^- <_Ka-i 
oLLj-gJI 3a 4_i_iLaJI Cj|jl_j^j/I L&U-a j— aVI ljufc 4 a 4 a *S (j£L ^ LI, (j£Jj 4 (((j-aL-i^ 

3_Jj (_ylc- 4_aji-C. CjlxaLaJlj 4j ■ t-» tl 

^jL*JLa 4 4. " 4 ae-u-lj 4 "iL., uj L>-l_i_a ^jLc.j 3l_j|j_a 3 ° 4— tJ-tiaJI 4_i 3 j . „ La (j_j^>-i (jl — Y 

4H-a^>. jj L ' L^a tiJLJj 3 jjy-ua 3 ° 4^4 iIj_jjlJI 4 3 j| i 4JLII ^.L>. jl 

' £ « <~4 (jjlll 4_Lal*JI . 1 IjStl ( yc. ^_ie _ 1 V 4 <4_I^JLl (J_j_l< 3^? 1 3 a I j a ^ 1 1-» 1 1 (J^_*J| (jjSL (jl — Y 

jl_3 *JJ [4 4_c .i tall (_£l] jjL>- Ijl Vl» (_^j|jJI j x jJI Jjj ‘.4_j_LaJI 4 1 4 a 4 II (J^kl 

4 _ y jL3LiiJI jaLaj/l 4^^^ 4_cal« II (J_jj^>jU (3l^IL3». I _j_& jLl*JLI j^4£. (JjlLII Ijl&j i ('" A ) « 3 a 4^1 j 4 

4JllSLc. 4 _jj>-j 4. a,l~i.4 4jjJI jl j^-!l Sjt^i (_y£ (jLL I jl JLaj» :4_jjL^J,l aL>- La^ 

■ 4 i ^ t, I CjlAJLita 3 ° I ^ I I 0 JL uj (jLasJ la i I " ^ (( 4-1 Jl! I 

4_xJL^j_a 4-iL^.j 4-aLc. 4 3 \ j| . j>i^ll j-4> 4 'j < t-> 1 1 (J_a£. ^.Ic. (Jj^iLlII (jj^-i <jl — ^ 

jL-4^a IjLa 4^'^ A ' a £■ 4.. j-uj Laa-i ^jLifuJI 4J 4_L>.| 3 ° l5‘4-II 4— » 1 1 nil j-A ljukj 4 4_iJjj..jIu.a 

. ^jLAJI (jjl til! ju ji3a dJUi j~±£- j I 3j.g,i~i j\ L»jj 4j>- jLc. 3® 4— u^laJI 

(_^jJI J_i b 4i^? 4(_^jl JL-lIlj 4 >JL_*ILl 4_4_t. ^Lll 1 (jj^la (34>JI L-XJS-I 4^> J-&J (jjl . 4_J 

jllLaJll jjJI 39 aL>- 4<: ir )4J 3>- 4aljJalj 4jtal_La (j^J 4^jL*JI 4iJJj u~4 < 41 (jjlll ^jlli]l ,J aau . u 
aL>- La.^^^ (((j^al 4^»,3ll 4_t5Ej Jla ijjjLx-uJI 3a cjLa 3. 4^3j 4La-3L jLx^sa 3®^- (J Lt,«i» 
^ jla II (J^jlII 4 j>.LI 4X33). 4 44 4 4^ i0 ^ «3®-‘^ 3 4Hill-y C34.444 . . . 4-iJj (jjl j^j-i-i (j^>- I jl )) 

Jl. i.Jtll (J^j 4(_^>.J 3^- C '-LI Jj^ 5 " ‘ 3 ^ ^La-H4>-I 3-* (jj^?l Iji-A (Jj^ilj 4^-jUJI (jjl 3^)311 (j 3 •»■ ~<~4 

^aJ La-A J l- 34. I 4_3iitj 3a -3 2-»JI jL$ 3® (j- 5 ^ (J3 4 4a sea VI ^M—*JI ^-4 ^j_i jLa 44J 4JUI 4£Lti®-3-i 

,( i '') 4. ^ 4 3 1 1-^*4 1 13 £>I_*JI ^,4^1,J 


ugjlnJIg QfijjjJiJI &o yjiiiill pginll yil djjill 
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^'L> i^i t,L ( _ r ^ uiij <3 l flic. jjjjl—SJI <3 4 _ 7 j_LaJ! 4_^vb! Jajj—Lu i al"i ■jej 

4J ' a 3 M-A 3-0 (—CjulaJI (jl 4a il .uaJI 4_)Li*JI (Jj-i ^^jjLaJI 

jl £>L*JI j-JlC- JUaa_2j Vlj i4_l^J,I (JjjloI £-3 (j*J <£^L*JL j' (_3i3^ Lp| 3^ u'j 

4-3,1 4Jjlj_a Liilj ^ylc. C-Jj JLaj jt-i tl 3-a-*U 4JlIjlj__a *Ll)| 4_X.jj- A a 4-ja- b.^ a 


jl j_a->>-!L jj-a^ 4.1 -um jJLi (J« 3 II 4 jvLL La Lai i~il \j 3« tl (jjjLaj 

31 j_^_*_La ijJLa-i 4-Ljt-ua^JI jj-Lilj_aJI 4 _JjLuj 3 La-a I . t ^ a ‘*J3J ST^JLt 3 jj-£. 1 3 ,*lX ^JLa 

■Oi^lill U^Vl JULVI 

(jBiVl xm>o a»Wb\f\5>\ : &A^\ <JWA 


«3>- 3 3^- jl 4 _j k 3 jl.ILc.VI J-Laj 4JU*i ■>• 4_aj^>- C^C.jj ^jLikVI 4 _*J j 3oJI C-uajS JLaJ 

Jljs* Oili 4 _LLjJl>l!Ij 4_jjT^SJI ill £ya cdJi (J.S ) 4 La 

JlC. Jl3 j ,.3itl (jjj La 3 C 3 JlaC-VI jl (JlLaJI CiajL>- 3 *^ lijJjLvVIj CjLVI £xa^>- kL!j (j^J 

iH A ->.11 4 jjJ)^-L 3 J_*J <>>11 jj-a L$j|j^».| jl "3 ill ^.Ic. 4 L»al jh ^ I V I 


i ju*J! (3^^ <JLJI 3 »- 4 '-^ j-al^ jVI j_lh». 3^- 4kaL>J,l 3 ^ j-j-Lu! La£j ijjjjJI 3^- 

,( 0 ') 4_J 4JJI 3 s " jklt <ui2j Jl j >1 >J I (_JJ>.L^> (3° 3^“ < M~>itl IjLik ^Ic. (_^Jl)l1]| J3-5E-! 

3' ‘LUjiii i^Lauj'^l Jma. ^ 1c. Jai A^.tl L^j 3L1 (JjLj^^ 3 k ^ >, l ‘ L1>J 

I JUa^JI ljuk 4-lLaLxil 3jj)j_iLsJ (Jjjjj I<iluajj>. La-_L I~U>I a (^jV! JLuia- t—tlaJI 

1J111 >JI (_y^L 4ia^L>JLl (LL!j 3-a l3jl^JI |»Ij La »l LSI c.Vl Jlj>-I jLLi tiilj i_Jj| 3 Lt-^ 5 * 
O-^lj (j- 5 ! Lr^ Sjj^jJ.1 Jajjafuil liJLIj jjLaiejj 
3a »Li"t."t.i nl I jjb 35^-jj j„i h,**j (j-uLmXl JISLil jlj^I 

3!-^ 4-aj^>JI oJJti 3ljLLLl 3a 4 j a A I JS' 3^^^^ Cr^l cLl^ LaiSLa i4_aj-a>JI ojuk 3^* 




t^jjLLJI l_uL>JI IJ kj 

ti-jr'l 4 a' Lill 4jLaa»JI IJUa 3-° p i n ->»t 4jLaa»JI 4 ju^AJI La£ J 

ojukj i^aLLjjJL^ {3^3 3^ c '-3 - 1 ! ‘^ 0,r ^ ^a.i n 3W ^ 3,1 La ^Lmll jj^cj ^La 

CjLa^—aaj Ji.La ja-uj^>iJI 4_lLa_a» ^31 ^-Laa La-lij ^ 6 a ^Ic. 3j^_aa_a_a j-jlC- 4_iLaa>JI 

3^Lc.^I L^-tk. 3^1 33-^ j> ^^ j>^' Lh 0 ;*> 1 11 ~>tl 4_a^Lxa (_ya 3>JI Jljuj 3°' r ^4_Ljkj AJI 

4_3LLjVI 3 a 4_Lali<JI SjLU ( _^js dl!jSj i4_La 43 JLjJI SjLU (j Js diljj i^ 0 i 3Lak^l 3>k>J 3'^^ 
4 g al 3~VI ( y J a 3j_Lo£. 4 _*_il_taJI 3jLU ^3 iLUJlSj l 4,-l-l-i.i Lj-u V I 4jLj_>.j 3^"‘*‘ 3J ^ 

4_lIjjLI t~il j al 3~Vlj CjI JukLtil ^-.L-a-av kLSj CjJl^I JL3j l4 j i nl j < n tlj 4_ujJ,l 3j 3 -»- It 4 _lIjJ-^ 

.( 00 )kUk 4,3,L"J,I 
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4_uj-)L3!l CjLaulj jJI oJU-*_3j Oal"i Ll JlJi3 toj. m.-a- (_y3 L-Sj.js-*~AI (jLauJ^I ( 3 ^ (j£. Lai 
j-p-JU V (-Aj-LallH 3 >Ual ^LlILj i 4J 4£Ja3 (j£aJ L<L». 4 jJlC. L 4 ■■>) jl i ^ iiillj cJjLG 

l3Jl aoJU (_yj£.J_aiJI ^ Lwtl ^LLi ljukj it 3_) Mill j| ijLatlbl'iM atl (jj_ll_3]| 

.C 01 ) lLsjj-iLj 4j i_aj-ialj| 4J t3 4 jJl£. ^LiJIj 

(jXXSll : (jMl £>dl)\ 

( _ r s -s., t ~I tl pL»«t 4 a. 1 a a ^ ij ->.11 ( _j^a^c_aJI (j_j£Ll l_a l iJLL 

(j-C. c fl A<U (__, isy -i-se-ila ill (Jii-a 3jj iii , -l 1 1 CjLl-LjsJI 

4_uIjjJI i~il 3 ,^\\ £jc. l si tl (JLa-£.lj -3 « aj~t,lj SjjavjJU 4_ulj_jJI 

3_3j_*_aj i^° V ^ (Jialli (_yj|j_jJI (j-l jti.a-..~i!l CjLLiJ (j-\_L>Jlj 4_t-ml>JI LijL_>JI (_y-3 d » aj “ 1 1 

oJ-tb ja£L>- ^_ynr all Jl_L l. _i 3 ‘.t_j-aai!l CjLLilj CjLLi! CjLLsl! 4_pljjJ! 3 a is* i 1 1 

i^.1 ^.>^1 (_^a- se 3tK i<Glj (_yfl 3_iL3. ^yi.i./3-J I (_^ase all (jj£Li LLtjs-lj I L^j 4_ajLaa 4 jj£LJ Cj^LLJljJI 
<_dJji£j 1 jJl] I 1 3 rj (j-iaLjJI i 3e.j JlJL*^ i4_3Ll>JLI 4_uJlU ^3 « II 3ja>»! 

(j£. (JlASLII (_y3 J_l3j i^jJI t 4, i Li. I 4_Ja_Ljil jl (j-Lb>JI (_yl£. u ^ j 3-, All I (j-o/a- atl CjVL». 
.(j-l_L»<JI (ja (_)^LLiejJI ^yJI (jjjj^M jJuso Jij9 ‘‘buljj (_p 3 l>“ a '- 1 oLL^lJI 3-il^al JLaI3>.! 

^•\9/)\xa^9awx\)\ : ^V\JW)\ 

jala-i! (J^>-l 3° dr t 3^L» It ^yxLaJj 311 lL> \j ~~i u.il (_ylc. JjjJI Cy° j-LiSLI 

(_y^ jjjli V 4_3 jjj j| i4_u32J jlU 3-aj^<UI 

3 c. i a.^XIt 4jJLp , >-!! tAJI L^la £-lj)JI (_Jll3 (_ylc. l^Lkl jl 3j^Lii>JLl Ji-3^ 

JL3 il^l ^LaLv jl L^_l ' 'I iy~> a 4-LlljJ Lta>lj-al 4 j1_Ll3- OjI^ lj! La-J^ 

CjIjIxjj SJlC. J[jla3 JlS 3jL-i>'^l 3jJi£ 3 .‘ 1 (_y^ W Lx^L>- jl u>Jl*j 3 a o^Vjl l^lalj 

jSj i4_Lc. ^Ltla'i?l jl Jl3c. alj^>-l (_^a3e 311 ^b^Lb aLb 3 4.1,1 oJJb J>2jJ i( 0 '^ (_iL^i (jl 

4Sj-uj ^1 g l i ^ it^ II < . Itv* \ a I ^ i ., * \ 4 * lLLJJl^j l LlI 1 * L%1 b 1 1 (j^a 1 < It^t l * 

all ^3Lb (_ylc. all^3 i^Lulj^JI 4JilajL>. 3 ^jjlj 3 i(j-LaOll Jl3c. c-JUa jl 4. 3 c-JUa (ja (j^_aLl!l 
• Liili (j£. ^LLbaVI jl Jl3>II c_l>.L^> ja JiSLuHJI U^°i Sj3l jJI jl 3^-iiull JJl a-.~u u 4J ( jr bj»JI 
^aJ (_^jJI i J_3*JI (_y'c. JaljJI l^.a/ uj i4_uJlU Jj_3all 3JLalj_U lIsjj-ijJI r ' 3 3tl 

: a IjT 33>Li ( _ 7 lc. 4 J ^l 3 (^ IjalaL Ij i LLL*^ Uaj-au 4^aJja>o j I 4Jb>-LL (jai Cj Lj 
( jr bal3a 1^1 VJ Jl3jlJI (_ylc. JialjJI Jaj-iiJL Jls-^ 1 3' (jr^- — * 

Jajua (j-a 3 ^ La» t^a.L uj 4_iic. 4JU! (jylaa 4J_^aj i(_)^LL (Jalb 4_i 4 j>.L! aLv jl i Jl3jlJI 

.^' r ^ «j^u (_y5 (jUa><a Vj J-JJJ c 3JL-u (J^eJ Liajl 4JjaJj (((JisL 4JLII (_iLi^ (_y3 (jaal 
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jl I JlSjlII aJl 3 a CxfltLa- Ijl V! ijo-AJl i£l 4_Jjlj>JI Jajj-AJLi Jl^V| (JjxaVl jO r ) 4JbLL>Jt — (_i 

*00 (_ 7 lc. 03 al*x*XI» : ^a-1 i uj 4. jlc. 4l!l fj \ts> 4JjJ 9 (jlkia *(J-Jj 4_*_L a (_ r 3 Jjj 

• tillj f_y On 2" l^ago/a-tt 4 L*jj-*Iu L$j 4JLII (Jj-il (_ 7 I*JI <4jeJLuaJ.I (jlj 
« t VI *4jLa JlIaJI (j V t-» tj . 1 2«tl ^lc. JjljJI Jaj-liiJI (jjLLa_o (Jljs (j-*l — ^ 

.00 l _y£ 4»IU1 J^j^-Li l^-La -4 *-^tl djJjLs-VLl ' ^l*~ <t,l 

CJaxs. *(jJjgLVI jrJjljJI (jj-J t-SjlLLLl (j^a fuij-ll (_yl*^ *j»jg>- (3^ l£b 1^4 l-*-LL<-uI IjLfl 

Jaj... At 1 1 4 cr -uaj ilajl—LaJI (j-SJ tjj 6 » >JI (_£lj (j-o Jgajl 3Jl uJlI (_j-3 4 JLiLL>JI (_£|j (jl ^ x^>, ~ j 

.00 LaLajI jJL*JI u *>r< Si, 41231 j^a j_& (^jlt^JI 

4_ujJ,l Jj 2, *11 *Ij_j>.| J^V £j— lioil ^j-LljsJI (J^> 3e_flJ I Jaj_<iu Jl^. (jSLa-J iLJUj abj 

i>Juk (_y Lai 2 a J^3 |jj La*a I ^t-*b" .".I 1 Jl2jlII ^Ic. 3 JjljJI 4_ii*_j»iJI lLsj^-LJI (jga ^l_jjJI jj2rj 

5 I $ 2tl rr- t j»| 2« tl 

I_a_i3 0 ^2 111 4JjVlj *£j_*iu]| (_y^ 3LaL*JI J_£.ljji]|j (J_^_t^>VI jjjj (— trej til!]} (j£. 4 _iL>-MJ 

: vj 2« tl i> j & jj-o Jl2c. (J£L) J^IjlL LiJJjj - 4 3 tl 4.1,1 j| Jl2xJI ^ <>>"21, 4 2al jJJ Ja^jIiJI (j^a o^Sc. 

:V\Q/i\xa^- V q\ 

l_j^_iJej)) :ojJlj>JI (_y£ jjj i ^l_jj-ll 1 2 g. ( Jr a /• I 3 CVI jLaA.| (_ y lc. 3 j_ij_*JI 4JjVI oJj t 3 a 
I4 JU, j-jjV 3ljJ,l ^£lli » tj^AXI cjjJj>JI -ijjj ‘^ v -* IjJtS-ilj ali^VI ljjt£Lilj ^2Klt 

L 'it Pa (jyl^- Cx.Lt ^~iK 4 0l£. 4 JUI (_t-L3j j. a.c. ^J)j3 «.. I ^IjJlIj L^Jl a. •a-j L 4 1 1 >1 ->Jj 

L «dL 2 £VI» _j ^ISLlJI (-jI^jI (^ djJ^LvVI j-al_^>-j i4_22JI <— <1^ Cxjj-t£. La^ g-xxxillt 
jjb JjVI j. is-> 2JL I »l £ 2 atlj VI Jl£. jl 2^ (LUj (_yJI 4^1_Lil aVI I JJt, jLLIx.1 

sj ,s~> 3 a (_£j_2JI (J 1 11 itlj i^ V \<(Jj-uI_lL!I (_yjkj (_yJjVI ^l£LlII 4_a^>-)) tj^JaLAJI (Jj 2 1 O') JxxilUJI 
J-U>. (_gj2tl ^j-aJJU)) :CjjJu>JI (_y£ Jjj La-^ ^ai-uJll (_y5 2j 2 1 1 ^J^a (j-aj 3al_2SLII jLlLc. 1 (j-a l_Laj| 
(_yic. Jj l—pljj LLaj—a OjjI lil (_yj|jjJI (_^aae- 2tLa i^') « i_2_i_*_LaJ I (j^ajll (j-a 4UI ^1 t^-^lj 
(jLfl 4 ^j>* Cy°3 ‘(a-^LaJI (J 1 u 1 1 1 ( Jr 3 c-cj-ill (JLaL>-l (j^. V. x^t 4 i3aL2£DI lLsj-Li Jaj,2i u 

(jCvjjJI Jl^-I [_yj3 4_i£. (jjml j^c. S-4^^ J^>-J «Lc.J (^ e-4*JI jl^lal 

jaix-uj 4,_tlc. 4ill (jylaa 4j| i^gjj J-2-a (0 V ) jjj_2g>JI (_^aL^ (jLa-Ls J-a Jl 2 jl! I ^jxi. 4 C-JLta (^ L 1,1 1 » 
1 1 3I A I (^Jl LkJj_^ i(LLsLu) Lx_Lsj L 4^e. xiuSj |_£|j 4 -lI^. cLLLj Lais ijLoi. (jga 3lj-al ^_2>i 

:(_5 jjj 00 , „ All ( jr lc. (J;Jj j-t t>j» ■ 4 tj 2 ' cLuJlisJI ^.Ic ^ tl * i i^tl ^Icj 0 T ) ^ tr ^"1 1 t< t j tjliij 

:JLa iV :JLS s^g.2..c dJLtl L^JLalc I J-ib :j~ a-c. 4J Jl-2^ i^_t,2 c. i3lj_^l (j^a ^_jj3 ol® 
(JjLxxijJI (_jJI 1 tl ' 4 —Laj—a i 2 .‘iX i t jjl O^ (_)xiil4 0°) « ^a3 I £ a 1 c. I a 

.(_ t Ll>JI (jxo/a- 2tl (_yJI «.jjtl)l (j^JJ JgLsoj jJ^Ltaj (j-a 4 ^jjjlJlI 4ibJu»JI 4-txtaJI 
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I alj^J daj-ulu <4 3 <4 1 j-a Ju^Lua j t,< u La ( _ 7 l£. L u j i u □ 
Jl£l ^ M ->11 (_>^aae_a Jl jl jJ ^a^LsJI La j£d 4 -TljvLI ^LlILj i jJL*JI I Juk ^ JUO-L 3t, d" 3 alj a 
al n 3" 'I I .Ltl Jl£jj <U (J^aLv 4al jl $ j-U_uj)j_*JI Ja>.| ( JJ j jJa^La jl (Jj^aL>. (^Ijj (_p=>j_a J^avj 
<A 3 (Jl 3" 'I i_ jjj.i.Te -1 Lilljj J VV ) 4_uljjJI j* tlj 3tl t_j.rn. 3 Ea ljukj — 4-dLuJI (JLaas-VI (_y]| 

L^jjaLJ jj^LI Cj iljL-u£.laj ljr j-oJL>. (jr a-Lju3 jl jjAuii. t _ y * xuaa L^aLa <_i_Htataj i4_ptZLa j| 3jaL_u 
j^a Luk j_uaa (jl jSLa- x -a t4avljj ( _ r B 0 j A JII j_ x-a> I tilL j_a jaaijdl — 4aljjJI a l , a l e. 

t^Jslj^JI (_pajJU g> « j iL t_a^Ll3»L jlalnitj jOJLs- 

(Jjjjj j^LVI ' ^jja jJ Lau.3 4jLi 4-xjluI a 3juJ->JI (JLaavVI 'Jl 3" 'VI (JLjL>-l — I 

I j-ife tjJ^a i_ajua 4lL>JI ojuk ( _ y a3 tjuLl j-a ^IjJa La-gLa (J£ aj-aal 3 -I ljuil£ 4x hi <11 oJuk 
JLlc. <_a^>-j 4J l i >1 a Ojs-jaL La-^ t jtaall LajLa-a jdaJI jl£ lil 4 _clc. j»|ju9VI j»ja*a Ju9j 

(JSLI LilLiak jl Luaj 1 a Lj t(_£j_aj| (Jjtilil £jl_AJI CjJjj (_ 7 aJI 4-JajL! Ijdaaj t » L £ 3, a 1 1 

U jjCo :(_yJL*3 (JLja t(_p3ljuaVI j-a 4jL>. 3 ju-ul jj^£[j 4l^L>. j-a , ., ' ^ 4T Laj^la l^JLa 

.(^r-/aLaUi ){4s^ 

Ua a h .i*^ ^_3^>UI JLp.Vl /\ aLbVl ^11 jJU I juk JLiiil JU^-I - (_i 

(—iJilil jl Jl_ 1II Jj-aVl jl J_a a 3. 4 il VA ^ 4 _j>-L^?I jc. ^_iej V 

jl_^ lal 1 iuSLa i^L_i^>L>- (_p 3 jJ,l jL^ lal Ijub L,3aj (j-a-Jj <_r-^ «-II jl al a. ,c.VL 

. 4l j <^>-w tiLfuJj Jl*_j (J ' ^aJ I 

^_L^-aj ^jLa j^j dLgJLal! d~ j. a t 3l~ 4 1 (_£jj| (_ijL^^fl ^Ijj jl OjS>'^ j-)J_>J! j-aj 

i4_pljjJI (_palj «^?l (Jl 3, "nl 4j_uij L 4 _( 4 4j^SljVl ja-4l j-a JaJU 1 da jj... Li. ,) ^j_j_aj 

(jlajdl jl <_<-J- 3 »- 1 1 I J-A (Jl 3" <1 jj^d 1 Ls (_y3ljj (_paj-a u .3.lL ‘■-■‘JC- L 4 J-a-auJ Cj^LLlILs 
Jj-La jr\_ilj_S (_ jjt i . -v Ji-C.L^I ^Ijj (^ 4La j_x^| (J j .xtlJI (—ijLa^fl ^Ijj 

3^3 3 1 1 (Sjuii j_a La 4_dc j-daJLi (Jj 1 Lk^SLa jl Lc. ^La-« i—ijljs^M ^Ijj (Ja_x_i V j^a^?l I Juk jl 

all Juju a_rv j j| ^pa^dl (J' 3*i il 'Jl ^ " -w I 4_i_uij ^jV^I 3 3>- tl j| ^Laijl ju; 

^JLa La| LLIa ^JLc. «.Lb ija-ij-jx-lll jl 4uklj^LJI jl 4^L)?L 4__aSdv jLj^l__i_3 ->.11 

t^ill CjJjj (_yU-ll (iuaLv^lj l( J_da Ma jaSLao 3 -ikj l A '^ ^jje uaj (juulfl 4j^<Ual ^_ 3 -L- <— ijL^VI 

^LIjJl jua ^jj-3 ^aJLuj 4,'ilc. 4l]| (_y-La> l Ar ^ a(_ 7 -uj ' ^ < a ^aJ <_)jLS^fl ^Ijj j£. 

jaV (»l £jjj 4^_c. jaV 4adsl-3 >41 ac. 4_Ial (j^ukj (_pia*a^ oia >_ < i j j j^a 

uajLaVl ^Ijj j|» £j>>- Jjl^ 3j!jjJ! ^-ILc. cdJj J^jaj d Ar ^ ^1 ja 4 jILc. 4a£. 

i_a^aadl j-a 4jL>.j ^aj-3 L^-ui-a i 3JM-udl jj^a jl dajufoa 1 J i>utl i—alacusl M-oLc. (juiaJ 4alj 
1 La 4laLc. (jS cPbj O^J-" 0 jl Aaal jl VI i«(_ajl_SVl ^Ijj 3JL>dl ojuk (Jaas_aa (Ja i4_uljjJI 
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<_JaJI 3 JLC. (jSLlj i 4 -IjVlj x^t.ll 4 1 O. ~I C.VL iL_c.j-U_« L_ijl_aVl ^Ijj (j - 0 

l^ya 3_lj| Ju^mi 3 Ji£.Laj . j j. il~> V 3 jiC.L 2 $ t4_alaJI Mill JL£. I jj 9 3JI .iLjiaaaiVlj i3-jJj-3EaJI 

.( A “) ^JL^ll t_JL>. 

/\ c U^-O^aJ (>9 U.^33 *ljaa, JI35.VI 3^ j_u£ (_P=>U JLfljjl JUl^l - £ 

3-« jjLaaij^l I jak 3IL1J I LaakJas-f (JT l£. (j iKlj liak JaVl (_yi£. jf ijl>-T j-« L«-gajs 

^Lhh^ Cp>L»*' cP 3 ^' JL23 jI JU^I jj£ t>» (jr^ 1 ^ ‘^'jj Oj-* 

LiJlaak (Jj Jl— ljvjJ I 1 3 1, 1 (Jjijp 4a5CJj ^IjjJI Jlj^>L 3 _o j<ukl Juv I jJaa< LlaJ I j (_iL>ij'i?l 3 1 

JLau ^JL^aJlj jjSlaa-I I j 1 M vij ^L"^"., uVI ' ^ 1 a Ju^LnJI 3^1 4-jL^akl (J-33 V 3jai»l t 3 a 
J. all 3IC. Jaai l . nil 4jl_a i^Kill Lilli JLa_a» t^-jIaLiUI JjJij . . . lavjjJ I 

jJojj ^jaLl I Sj.g i~i 3-0 . j j la >J, I 3a ^.aj J I ya la aae-lllj . . . jj^aall l-JLLs 4_daj 

3IC. Luu. j. >iG «^LSLl_I| £j_<ji 3-a ^jlallJ J j is~t a a IjUfc iLilli 4_jaa/l Laj ...jjLall 

i^ljjJI ^Ic. j*|j_a^?l 3.^0 4_ulj^JI (jlalj-a^U (J_aL>JI 3I < n <^?l I Jak ^jua Jpej ^ Lilli 

(-lUo^La i4l lajL- ^IjjJI jjLS liLfl ‘ L^lxLa «~ jjjjej V 3a]! JaasLall LilliJ Laaaa 4alLa (jV 

JiLa^lIj)) Jlxc. ij-z j-*JI J^-Sa iCjljLiJI L4] (JaLaujJI 1 1 laj I 4J ,3^. 

L^UJI Lixla 3 Jj *( AV ) ((JjLlojJI Ja^af ^ak a_^L3ll Ja^af ^1 liL^la i JLaasLal! 

»l a * ui II j j_yaaaj.ll j._j-j>.^?I Hak ^ a c. tia-LL>- tj.'~i. A j jj_aaJLc. jj^- LiUi j_ya l < a I " I U, 

(— iJubj il AA ) <_iL»o'i?l ^—aav j_^a jjjca V fj-taa j_y-^ i I j_Lata_i "i? j_y£ 4. j ij mil 4 «-ai V Li 

SjjljJI (jasja^saJI iJaaiaJI ya ^ljj -51 4 J ^aal IxJ I 3aaJj.ll jLaiJ^?l Iji^J 

• j^ jJ I 4 lJ laaiJ I ( Ja-uaJ I j_^a a j a 1 1 . — Ha J^a 

(jylj-UI 3-a-tJ jl t^-ll jl~Aj ^^4-ajJI (jaa^c_aJ I yC. ^M^JI 4 _jL _^1 ^aj 

1 J>.J a >‘l Lillij 13 aaat-UI jjaa jJSLUl I lak ^ I j jl I j_ya 3-La-l I jJ I 3 1 a Caaa 3 j_a 
3 Jja L_a Jtiak J.-LC. j_^ 1 j lil ^ I jj J I CaJiaaa J._aj i £-4.a_>l I yi 4 _ljIjjJI 3!^ Ij~a V La 4 _lLaaa^M 
Cj LaJ l£laai V ^aaa_ic_i 3-a^l ll_ 4 > jj£Ll il A ^) ^jLaJI (JaaiaJI 3^ 4 _aJSljj 313(3^8 1 jJj 3JI 

: L^aas 3 J.J J..C. 

i_aVT 4 ,« jaaj 4 aj|jjj| 3aalj— a^?l JJlC. jjlao LSa^p^ 3j|jjJI 3aajl! 4 a, _c tl-a.i 3 1 a~i~ CjLijaia^ — 1 
i3j|jj 3a3j-aa i_aJ I yjO j 4 _aa_iai_a iSj-ala i_ 3 ^I 3 j ,*!. a 3-a j-a^l i— al miI^I jaa ‘^aljj 

.1' ^3a3ljaa^flj i~ilj 3ta> 11 3-a JJjl]| IJl^j 4laL>.'i?l (ji-aJ ‘ 

.<") £ijjJl 3^ vLAJI f L^I 3]! ^ajj axa ^jJI ,3!^! 3a3j t UI j>al j_u$ll ^UijVI - Y 

3a (illljails y£. JLs-ljJI 3JIJ3JI 3^33! I L— u-aaiaJ J-ia i^llaajl 4 -utlaa CaaaiaJ dlLiaaj zr all — Y 
CjI-Ii uxz j-^laj Jaa 3a3jll 3I l 4. £ i4l (jjLa-all j. _c, i u II j aai a.J 3 ill j_a3^?l iCjljjjll olj 1 C. 
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dUi JLiaSj ( _paj_U I Juk j\ 3 JlAj j-iTJ I 4 jj,< ,1^.11 £y> dU jJ t43l"i cc_a jdiLla^aJj 
4j 4 i i >lU 4jj_jJ,I jGj ^JILa (_p=>j-a ‘ Wjjj' (_r^ 3 11 c 3.jl~itl 

nj-L>JI I juk 3j^Li 4 jI «Tu u {jg. l-uu h~ijj V Chromosome (j_a 4Jj_^laJI 

0 . L.i^..a.tlj t _ ? *a-Ga. $11 jl_4_j>JI (yB 3JljJl_i!u ^pslj-dl i 2m„2 ->JI jl ^2.„a.tl (j \- J 4_dalj_C.I 

,(' r ) Li>j_d.j 

^LLj|j .3 'jL4.t I 4_t^jjs>-LflJI 4 ^j»JI JaS £y> A 1 1 (J-aL>JI j| U j-i-u »1 i i ii a ll — 1 

abjjsl (_3-5 1 j-aVl I jufc (_£Jl* 3 (_y.II 4dlda! (_y-Gj>JI (ylc. £-}LLVI 4J Jjatj V (j-a 

(_y£.Lai»-l £JG>. ^ (JaLjdtj u^TraW i_o.L*a jjSjJ ^jJI j_aVI i3^».|j £±y*J J>^f ijr* 

,(' T ) 3_ujjL2Jlj iUc-j-AJI Jlc.IjAI! 4_d. ^y^jj JljJl<!u 
S j-SLWI 4 jjjJJ l_OAi>J (_r^ 4-3 jJLn. £_La-id (_p3J-U JjaLs. £-a (J^aLdiJI — 0 

i [.g..ixi..2.~t 4 jjjJU 4_a.j)jJI (J_a_j>o ^aJ La 4_a.|j)j jjjj V (_yAj i(_p=>jJ,l (J_a^cj 4_3l*^>. (_yl!l 
dUj£ 3^3 4LaljLa 4 JL*j>^J t(jl i n I Jufc J^aeJ ‘ 3 •»■-*■ I jJa (j^i-*-3tl 

(_y£ <LaL*JI . if Ij 3tl ^lUi (_yjJI dibJK CM\ i>Juk ^3^3 (_y^i \j L '3 t (3 .* 1 " Lt-^- CitUduG 

(j-o ^_y m>JI all i 4,_cx^> ■jr.i’till (_yjJI (jjjlGJIj ^j_ijJI 

— j_<j-J_>JLl (_yfl 4_uljjJI (_pslj_a^?l (j-* 3 (J_d2~ill (_y3 3 j_j_iSL!I (_y^£. — 4JjjJI 

[_?£ p2-jg.Ij1! ^uxi jl (_yi£- j-a^l 03^ D' ^33-^° 33^ J^ 0 * 

^_ylc. dll | l| | Hj_a ^_ylc. !^G. 3jl !jUfc al^».Ll 

3JjjJI 4-ujJ.lj aLuJaJI djLui-uiJil L^JLadl 

: i^asil gx» WsisjUiVog ox»\j]\ xa^9 cix^9j]\ xa^ : lw\j 

GJ I t 3f La | t ^aj_x_a ' ^ 3 <~C ' ^aJ La ^j_<fiiJ I 4 j>- LlX I 4 j 2« 1 1 ^j-a ^.4 ‘ | j j 3f jj I 

J 3 j_dj| (jub a ((' A ) t_ pl le.^n 4_*j_a La-.G-i i^' V ^i5^>.Ll (jJ^-^LaJ,! £ya 4 1 3 a 3l_Lj»Jt ^Ic 

i_3_Ji^ILll < JUa j_a 4_ajj3 (_£jJI l 3« tl ^ < >» ~ 3 a ^j^aLjJl 4^_i3i jl i_3_JajjJI 4 4lajJldi3 (^jJI 

34 aja-ao c a^la^lll (_jJLLa (_yi^- Ls-Li-a Jaj-AJI Lt^4^ i(j^-«Gj| jl 

Jd.!jGJIj 4_djGJI (j-a JaGi^j 4-aJLC. jl J.S,»lt Jaj-iLII »L>>~i 4 1 (j-a ( j3.'a-"ill (j| 

4jjJiuj i4_j-aL>J! 4_a- LuaJ.1 (_yic. 4_al_*JI 4-a-l i^i-U L-i al iiJ 3 Jl^.15j i4JLujJ,I ^-lLuaj,L^ 4_lIj_i^>^?I 

JajJ^J La^ 1 4-ja- 1 I^X Li JajGa 4adjJI (_yL. jaLa^/l t-Sj-^aJ 3Jl£.LSj ‘(3^-11 jal Jlir~i i ul (_y3 c 3j>i»"1I 

:LxGJLv j_4-a^ll Lj^a- 1 HJ j ^_ylc. ^ 3^il3j~tl < JLL 

1 3 f jjl dt-u>-j i jlj^^fl ^ylc. diLj.a.i.uji.1 i LI , „~ (_il_ii:j 4JjjJI Jj_*JI jIjjjj 4JL>. — I 

J") (ajit^a JJL^a jj>.| aLaj 4 -kG-UI c aLjJLI 4 _l3 ^J-2j i4laj )jdu L_aj~ii>ia 2jL>-l JLoc. jjb c 3 _lL^HJI 
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(j-a 3)^ Lt,j i (jr xisl^lll (JjjLjiI j»j-3j ( _ 7 l!! J aLa-_ca-x^->,tl CjLt^jL*_U 3)_a J 

i4 JiSe. i^all (jl loJ^M I j ib 4 « j it-» 4aj_*_a J>L>. £ya ' 3-w 3) a < 3)1 t-i-JijjJI 4 fl-%. 

4u3 j ^Iq La I j I JSLj.) L^j»J l u a a ^a Jj Jia 1 3j_u^ Cj La Ijul Li (Jj_jla Ji_3ju 4jta 1 la ~'J~ ^ 
3j c.L3J 1 3 iL. (JSLijij 4JLac.l «l*jLLo 3^1 J 4 -*-JI jl i_ij^aJI J . 3~ , ,, t, I 4laLc.l (_psjua 

j j Till jl (J _i 1 -a- ".lb i— a-ifo5UI 3)1 l 4 J i ti V i^' ^jlj—ua Vj i>> V 

i. ajla^-lll ilaj-iu (j-a (JjLjstj Lilli (J^ i(' ' ' ) 4,,j. )L> 4 3 j 3, a- ^-uuisl 4jjjLjfcj 

• JuL*l I 4_Uuau_l2J i Lb^)u_u 

jl i—iJlLII 4JL>-j a (_yJI (J na ' (_j-a_x_3j| ljub (_jJ! 4_a*l >JI Juju Ji_ 3 — 2 Lilli (j-a J_*ulj 

4ujl_La u SLII -il 3 -U (JLsc-a (_^a ( 3 LLaL»JI j 4_aaL>ijl 4«_ulall dili (3^11 i(_j^>-jJI 

i4ua- j-aJI ( 3 >a Jbl (_gj ~i m a ^1 4u>*L>ijlu L-JaJ I 4_i3 J j-V 4 La-a n-dJi ^1 Laj CjIujUIj 4ujjJlj 
.1' Y ) 4] (JjsL>. jl 4u i-uLua-a (jlsj-js ( 3 ^. 3j jal (_£iJI (JjsLlJI ( _ y lc. j_uSL!l jjuuallu ij, «j < u Clo- 
: J^-lS 4_*ujL) Juj La 4JUJI i>Jub ( jr B ilajujJI I Jub 4uvlul 3) -a j^i La (J£ 3)1 ^a3 
( 3 -a 4-u|j_uaj 4 -ujjLs 4uuIjJ ^auu 3)lj ii_ ijUajJI ^ja ~>t I ^1 tJjVt 

. ijs-nr fltl ljub (JlLa ^llLso (^ylll L-ajllijJI JiJjLrtll SJjjJI (_)jS 
1 4 a 1 c. i_3j_ZIiJ 4._i Cj 1 3 _Llie--a Uij_ij^-a Lj- 1-0 (_^a-.,3ll (_, 3-jj 3 )' : CyjLUI 

(_Jj i4_i3_l13jJI (^l j_iTt->JLl ' |g J <^>-w CjLajI « U (J$ 3 j£. i^' <Li_ajSi>. 

3)1 MlLa-3 .(jia^jJI jl J>f3Jt (_,!! (3^-aLHJ! jl (J-a-*J! 1 JUa (J-ibJj (_y^>J ‘L _j-ib La ^Jl3j 

2UL»JI ^Jl3j 3)1 Sjjj—Ja 3>-a JJ r 1 itl al -53 i3)5~i.«.l_L~nib *1 Ju ^JLaj-a 4jj_j^o t 3~ a ^a ^-^la 
3j jj. x>i. 1 1 i! iLa^-La jl>-I^j (J^jlII i_JLLa 1 _^l3j3 4^_)_luJI 3)1 ^alc. !i! ^1^ 3>£. l 3-luSij (_y3J! 

.(' l ) Sjjj-aisJI SJj-la (Jj-i3 4 jvL>JIj iLbjjL^J jJl3j 
( jli _m.) 3 )Luj! (_<JLiJt (_ya (_pajJ,l (J-aL>. 3)1 ij ‘ M 4jLaL*_a (_pajJU (J-aLv (_^aL*-l Vl tLitlLtll 

ijJll (_ t 3 ' j 3 -w ^vl Ji_jr~ t ii Li i 3 , a ti_dJi (Jl~i m~ JU3 CjL$ ^ Mill (j -^« '3 1 1 a jL » 43l_La> (Jljla 
.(' °) ^-a p j~K .^.a (^a SJlxjII CjLi'i?jJI (_y^ CjJl>- La^ I(_paj.al! ad-aa- Jjjc-aJ 

4^3Lc. 4J 3>a JSla i|> J. 3„~tll alaj-Sl 3)-a j-^ljlII Cr^ (jl * 

(JJjtliJI ljub 3 )X. i_3uiiSUI J-i^ 3 )ib-uu 3)1 i— |»J l31Uj — — 2 alj-S 

i I ^ i4jjuul!I J_l3 (_palj-al 3>° ' £ La-i 4uiilj^JI eOlajj-jeu i t-<l 3~-s.VI d 3-w 3j-a 3)^ 

^L<j_l*JI (jj>» (Jlajj V jl^) L. <>>VI « 3jlc.IS Lilli JljJ^j 
J aj.~i jig _i 0| i4JjjJlj j^auaJkl (^yl^. CjI^j-uUI 3j-LiliuJ Jjutll l_jLuc. JLv ( _ r 2 La| — l_j 

3)1 3)Ji t^-uiuJI 3h° uIiLLljlJI »l 3~i <1 (_y^ l a.i juutu (_yj|j_jJI (JuiatliJI (J^ulJI i_Jlla (_ylc. 

iLau£.^?Lifl it' V ) SJUajJI jLulujI (_yll (_giju-m i^jll j-a^M i(J-a-*JI 4. Jt-ula ( jr 3 (_yj-il 4l 3)5^ 


5 0 1 
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(jpJLLaJI £-a-j ipJ.1 -ilj-Sl 5^r 1 Jisi a (_pk i2_-aL*JI 2-a-, ' -uaJ. I l_l-JJl3 3Jl£. 1_£ (^^L- 
<_JUa jp 4 _£j— i!u 1 1 <A 1 1 laj (_£jJI (jLfl i4_£pJiJI 2 -»-l a 41 Tl- 4-U 2_t^>L>JI 2 seJLuaJ.1 

£j_JiiJI Js£.ljj9 4_ ua£jA t^jJI _pa* S?l l?' JpJI tiL ' 2 , ., «" 2JL>JI (jr 3 Jala t 

:< iJuL>. (jj 2 (j^a n j 4 ._l, 1 c. 4JJI ^ j\is> fj juJ I ^y£. Jjj La LL!j JljJjj i4_aL_*JI 

cLljj». (_£jL^j_)VI (jLLljuJ (j_a 4lie_) jiJL) jaJLuj 4. gix. 4111 ^ I j^> 4111 (J_pjjj 4J (j^-aLj (_£jJI 

4Lkl t4jl". j-o-i Oj. 4. in (j_a i^jL^jjV! jj. is* ja (jl_£j i4_a3 (Jic-i 3^-^ ^ (jL^ 

: jaJLuj 4. _iL 4JUI (_ r La 4 J_jj3j -«jl <>>a o-il» :3_pvj-uJ ^aL uj 4_JL. 4ill ( _ y Lj 4 lj 2 l 1( jl~ mill 
tfjuk ^ I~I -» ■ OjJ (jl «^it~i~i m~ SjJa J^p.j3 ^aJ jJj « 3j__a_j_u (_)Je_) (_£l i4_lie-! £_ijaLa L_<-ikj|» 

Jjj-Ls- 4jLa^>J 2JjjJI l ^ 2-n. jLitlLu! (_y3 L^_2 _uuljj CjLjLaJI 

.4-p.jLoJI 4-uiLujgJI <_jL (j_a L&L-4G (j_j£jj i?' ' ^2je-LaJ.Li tLjj-a 4-p.jJI ( jr L j*LaVI 

4_oL>JI La? 

2Jl...jj.i.a (_y3 4— i-uljjJI 4-jJI cLLtasjj (_£jJI jjj£-y Mill jJsalll (_y]| 4.. i.jtil..!Li Stl jL;tl jJl..4 4i.~i.._l4 

J^All J=» cV 0 Cj£.j i2Jl.jj.Jsl LJLc. ^2l>? lSJ^ Jd 0 ' ‘(J-a-*J? (_>ja3e 2tl 

"ill c_JL laJ CjI jJI >- al *JI_j i2 jJiljjJI 4. ."iLjl >- 4jj uj (jyL. 4Lal >JLl 

SLljsJ! 4_aj-j»- l3j 2 >J 2_ujijjV| 2_j^LijVI (j-a 4_Lol_il_JI 3jU,l (j-ali il 2-iIaj-l?l 

Ijuk Jila j-L-a. ^ylc. LLjLj 4_baj2JI 4_btU! t’.Li La^ 4 ?" Y ^(_)^iJeL/ JSJ 2 jj_uV|j 2jj=>L>JI 

1 n iLII ^ t-s-w ~^_ly i^.~a 4_al3 2 jj_ 5 tJ i_dJj I jl VI i(_pslj_£. VI 0 J 1 - 4 I ,i;i ~'l 

j_ui aLioflV 4_ulj^>. t~il \j 2r ^_y-u^ 2tl I Juk 4 2IL a 2 aj-lm clILlik (j ^2 (jl (_y?c. **-' 2tl 

^^lji oUij^i ^ rr sj»ui ^ 10 1 - u ^^i ^uji ^ lul^ 4(" t )4LjUji 
i_2Jl 2jL 2_aljL.j 2_L_u SjsJ, (Jj^aj^JI 2j^ 2 x \ 0 ,j>J2 JlSj i4_lL»j jl 2 jj>- jLc. CjLLJ VI ^yJL^sJI 
SjLaJJ ' 2 4a ( ^ y Ti_^_JI j| ^ it-stl 1 ^ .>> j 2 jjc. ,°:,t 4_ulj^JI diLa^jjtJ.1 I £ j a jaJ 2_*^lj (jc. 

4j it-stl I ^ <2-sl^3 I CjLa^laJsl (Jj^so jJLa-l (_yija-5j (^^iJlj ‘j»? j»L*J t~il 'j2«tl (jj_ils (j^YI/Yr? 
2JLi 2_4-£>L>JI I Y — ^Y a3j 4_Lj-i>jJ (_y^ (^iJJlJ^I 0-2L>JLl (jr^jl J-2^ LdJjs^ i(' U ^4_L^e_jJlj 
.?"°^(J^j(JI CjtajL. (JL=-a (J^ 4 _l22-.1I o jufc 4_2a (jaliiJI IjLII I ( _ y jlaj| (_p3jJiU (_ y lL>iJI 
l. 4 2 ^ 1 4 ("''?4_».LjVIj j_Lj>JI (j\A CjLLjs^I (j^il j_2JI (jl-3 (j-L-aL2JI Ci^ (jU ja l a 4 Lai 
(_ylc. (j\saL2JL (JJLljj La^-S I i^j -w ilLj—JuJI ljuk j^-LLso (_y£ ' ^ « a JjkLssLLlI (^1 (J T La-i ' a j a ^ 
(j^aj i(_y^l_JLja Lp- (_pa2e_JuJI (_yL- aLfljVI (_ 3 J- C - ' 6 ^ ' 'J I JlLL* 2 i4_peJj CjL^pH/ ' Ajl £2 I ' 5 Ll->JI 
l-jL^II (_p3l_paVI ^l_J-il (J^ J^i~t 1 1 ((jA-aUiJI) 4 _lILL jya ltaj (jl-aLlII CjL_p2u (jl 

tflpo L^jLaljJiJV Lpjjtj i jl2jlJI I juk JLLijI (_y3 l y ja. li 7Z.AJ. ^->.~ill Ijs^j JjLLVI iL^j 
3jUI (_gj. I (j_pL2JI ijaaa JLai i(_dJj L.,uiil JU2s (j-aJJ.1 4 jl3|_jJI CajJj>- 2JL- 4 ] (j-aJJ.1 
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(_paJjjLl!l jl Jj S LlLi p-LaLiJI 4^j_ta ij_aVI Ijufc Slcljj a (_yic. 43a 4_ul3iJI 3j.,2, nil V"\i 
4_$j— lUi pa Pj£L i 4_tic aLb .4J paJXI Jj a pa ^aJ (_£jJI (j nj I Jl 3)I i_ < < nl_ u_) Lqj - 1 ^ t 

Lxj-t a <_psj-a pj£b Jl 2-9 i^pljjJI (j-o/a- all plaL3]| (_JUa (_ 7 lc plaLUll 

. L ' V ) p-AaL3j| tlabmfll jiij (_y^ 1 i i mi j | i4aa JL9Lt3!l pc ^1 i~l a V I 

: 0U<Jm)\9 OqI/rVI 6X^ (i&ji) &U>Ji) (jWSll ac^\ : J^\ JW)\ 

pl3>Jl (_ylc J-6-^ (_p=>J-a ^^-*J 4aj3ia pj£L tjl L>bLyll (_? Lj '"'"H (j/nr all (Jj-al pi 

t_, 1^1 J -V MM II (Ji-jLjJI (pjJI (pajJtl I jufc ^}Lc (PLljsJI jL-l—La *1_L)I 

jjS 4jLc PjSL La (^jVl 4_ab| <jr^ p^ 'fa-1! jl 4 i H I 4_3a_uJJ ^ t_t.->JI fjsiTr all pSJj i4Jb*V 
baaj v ippL>JI <jr^- (_P=lj-£-l iPl J-4^3 pi (jjJ pa i(J_a2ata cPUj cK’J- 0 O-* 1 c bti^U i4al j 
I La ^Ijj (_pij-a j^Ls IjLa i4J Mab>. jt ‘cpbj bLasa La_ibM^ j? pjjaVl 3 l> 4 lit 

.ppL>JI (j-a pi Lalj p£Lal pi ^JLlj pi LaLa 

: ooioSJbl ooioj^ll <)\ axisil { )^\ - \ 

I jl 4 _l!I jCJiJ jl I ( _y->,7r all (j-a £j 3]| I JUfc (Jii-a pjjLaJlj £j_LJI JLcljJa pi t _ 3 JkJijJI (j-a 

4_3>Lll Jpjj 4 _IL>.LiIj i4_uIjjJI (palj—a^fLi £j-> '1 <^>t,l jj_c. (j-a (JjlaJjJI ^jLSLal 4 jIj_>.| 

(_,!£. (aJj i4ali “bL^- 4j| (jja i 4_!L^>JI ojuk ail jl JlIlII 

jl aLa^b' Jl>. 1_P iLiJli: 4J 4_ajLa_a 4j^f i^jIjiILlI ^a£L>- Jp- 1 4 1 *>. t, I ' 4jla t l _ys\j-£.\ (_5l (j^_L>JI 

jjbl^ jjl VI ^' Y 4ilLa L>-Lj_a ^Lpl 4^aJ_a_a a_^>-lj e-t^-ljJI 4—ajJLaj it"'^j_lLi J-jLlll 

(^^aisexll ' La^ i^y^Se . all ^pa ^J-ii-II Ij-A al^j>.| i(_paL>iJI ^ Ic a~ JiS JjjJI (_paJtJ 

: l^-La CjVK miVI i _pUL) jpa JlS I Jukj 1 (' y ')4jjIjjJI (Palj^VI (j-a ij\jua 4^ I jl 43a 
^j| l 1 1 mi jS i4Jj>-lj_aj 4 £.IjjI t_jV-3>-l ^ylc ^pL^sJI All ^jl SJljJl^i CjLjjIjJ (Jj-Sj — ^ 

.(' YY )jpjJ > | Lk^iIiJ jl 

■A _c Aj V jJj 4_pljjJI (_palj aVl l ^jl ^pa ^IjjJI (Jj-3 ^_y->,Tr atl ^^3 I a — V 

. 4J I (_£ p t xlI. I 4^jji>a ^_PLl>iJ I At | 

ab^.1 La-A4l JUitlxal j_a 4 -*jJsj La-^-a p-LL>JLi JalaA-^VI pl^jjVI <_xC.^j JlS — X 

.4j>*V-C-J 43ajL>. 

^AJI p-a-iAa 4-Lal a i nl 4_»_c.jpjHia CjL^M3j>-VIj p-LL>JI IjUb JaLiL-ul 4_tc.jj.3lLa — i 

. 4 Al~4. t, I 4jj_a*JI (J^-lj-aJJ L*jj i 4 Al~4. t, I p-t 'I j A tl 
aLcV 4JjjJI Ja^>>j ^Jta 3j£^ pa Lju JL9 L ygjxA II ljuk ^ylc jLjjvVI (Jl£Lal pi ^SIjJI (^J 
L^iijjCLa ^pill 4 jaLU aLiC^LI (j^LljVI J-aJ& T tl.l ^yik pj^j (jPlI JjjJI i^jLaJI 4 jJjJ.I ljuk 

Ja -a-.lXI 3 j_lliVI cLL^ I jl Lai ip-ul _jaJI ojuk (JlLa pxa L^j ^La Jl£ YY )4_aj Jl^ jj^ L^J 
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^LLj <_JLc. 4_LL La ijJSLiJI I 4-LadsJe-iiJ ! Ju-lSj 2JjJi 1! V La I u_JL*JI 

V! (Jasr 11 2tl t _ y lc. jj-3c-) V 2 _lL*_ 3 i3-La}L-u^Mj 4 _Ujjl]| aLfllaJLit ( _jj2 

.(' ri )^L,yi ciVUJIS L^LL ^ 

Jl-aA^I 2JaLji_a ^ylc. t~. is~n CjLlj^ mi "II « ' (jl-3 nj^-iLaJI ^_y3 Lai 

^yL. (JA aall iZxju3j—3 jL9j J'^LLa-a jl (jiaj^a JjLL (_y3 l i i iu (jj£L Ji_3 ^jJI 

j_j_ao LjjjI (jr S 4j| <L/-ulj J lJI Cjj^j Jl3j i(jLL>JI (_y3 <t _ysj-a i_3_i!u_Il£l La I j! ^>.1 £ -wVI 

La^ i(' Y '') (j-i_L>JI Jl i£. (j! Jal 2,< uVI (_ 7 lc- j-i-aoj (J_l2-i 3 4JLu (_y> ■a-' 3 ) (_yL (J-alj^>Jl 

0-ti3j-3 lLL!Jl£j 1 ('' rv ) Jaj—iiu^ 4 .iIj..uLlH]I (jLlj-a^L! I a- £ SjL^tlUl CjL^jJI Cj_l2>j-3 

3J-J! j— 2-3 *LIjj ‘ JLl CjL_l->J! 3 LUo-tl^JI (_ylc. “L?-^ * -mJI 2 _ljj_*J! 4£[la-U 

(j-a 2 a- <^>tl Jjjj 4-lic.l La ' <>"l (_dJj (j-aj J'™) ^lj)3-JI (jLLaL>JI C^*-Laj i^.Le-lXI 

,(' r ') j^a La£ (J^ 3 (j ^a-211 <_paj^ 

: /Wjsjq ogisu g\/xio> J\)g ab/JM cajoI \S\ owsll Jd\swj\ cu^g,j»» - o 

loJI 33 2 a- ciULa-i 


2 i ^ a L t ' J ^ J 4-lLaV ISJLa a 1 j ^ ^ I I £ji£. 2 1 * ^ ‘ *1 ... I d 

Ij. J 2 °l j icLua^JI 3 t_u >1 ill i3L_>JI (_p-a JjjJLaJ! (_> 2 uu l Ic. (j 2 .xLl 

(j-a ^^1 Ltl lLsL- 2 -i » l Ij 2l~ -Ll ^.1 £ 2 2 II ^jl La^ ^ OjL^ Lil aL^ft (jj? ^ 

. La_jj jjLao (J^3 ^Ly>j ^_2 j (_|a3 ^-±y>j i^M-LL j_iLa (j\j 

^a 2 i ' 2 lL.a jj-tJLaJI i LI 2 . „l 4 _xc.^_ila-a (jjjL 2 Jlj gjuDI ^Ic. t_ 3 j_* 2 JI <_<j*_i iHJ jJ 
.j-lLjs- (_paj-aJ i— u xol li! «L2LL>JL! 4JL>-lj_a i _ r 3 i3Lj>JI j_y3 

Vfl\jMOc^\iiWa\b^gyJ^ : Vg\ 

^.a-J-a) La 3 -A 3 3 I 2j jj. />> 1 1 j^LiJI 'Ll 2 ...I J-La ^.Ic. ^.1 ^ 2 2 tl ^j2~l 

j*-2jj (^jJI Cx3jJI 3A3 CaSj (j-a j-^alil c '-*Jjl J3>« Julj LLIjj 1 (' V ' ^^^LaH^VI 

2 _ 4 lj 5 LIl 3 2-a-L^?l jj-u ojvjJlS iJIj- 3| ( _ 7 lc. ja-*jljT c< 2 l~i Ll jl 2_3 i3jJ,I ojuk (_^l 3 Lai 1 ^ 33 -!! 4-L3 
^2 ' alLa-j-a ^j-a 3— a-c. <— i^-J-Sl Lal^ s 3 (_i_A J lU ^a.^L laLaj-^JIj 

^yJL aLj JlSj i(jjjSL*JL (JjjSLlJIj i4J jjl c. (JSj JaL3ijjMJ (j-uLLU jji£. jtajl ^3>ll 

sO^bT 2j^Lii (_yL. <-dJj 

(j-a 4 _uL>JI a_L>-Lad>3 i^'' i " T ^4_^Lim jj^ a a- c_t A La 3-A3 l 3'La J-LI • JlJ^I — 

.("" v ) 2 JLLl>J| (j-a i4_ut3LuJI (j-a I'^^^^ljjLltj iL Yo )cLl 2JL>JI 

au^jj_l3j| aLklj^UI £-A 1 1 4L3 Jal 3 < uVI aLa-LIj nj^JLaJI j. a c. (jja Jjlj J-LI :^3LtJI — 

jilc. ^Lill i^lj-Ilj i(' r ^2iiLL>JI jj ^ a l5Uj ‘^"" a ^ c '-j-*-^LjiJ 1 j»^L$ j_aLL j-&j j- 2« itl JlIc. 

,c u ') 4^UU1 t 0 l -LflLb.Vl 
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jj 3 4 ,->■ (_£|j jjb i(j-Li>JI j. 4 ,c. (j-a j- 4 Jul 4 _*jjI Jj-S Jal 2 , < uVI aLs-LI :CJLUI — 

.(' ir ) 4JL)L>JI ,(' ^LsLl*. VI 

: CjjjLs-l 4 j}L ^_yJ! I Jub 4JjVI jl (j£La-S 

i Lajj (juujl 4-al (jla-i ^yjs j_a^e_i ja^Ja3»l (jl» tJLs 4JUI 4 J I_JjJl>. jjjt j xi^a (jj| (j£. tJ^jVI 
ol a K jjjLj LSILa 4JLJI (Jj-ujj ^a3 iLLIi (JLa 4_i —aia^a (jj£J ^a-3 itilli (JlLa 4 3,1 c. (jjSL ^a3 

4_.a ^Aij ^3 1 jllslxjj j| 4.9 jjj 4 JL>.|j 4JLax. t- L iS L a 

JjJLLj I Ajj ,y> a LSLLa ' jll 4 JJI 4JLJ (j^jujlj (jLlZi 4 A t— » 7 T1 ' j a |j|» Ci _l J u>JI j 

. ( ' ^ 0 \< 1 ^ a 1 L.* j 1 ^ ^ -a. t j I a jJLj 1 a j t 1 ^ ^ 

(jjbljL_>.| Cjla j_ 3 .Jjjajb 4 _ t Ij (j-a (jLilj_al .",.1". "....al» tJLa 3jjj-jb (jr i\ (j£. OJLUI OjJLa>Jlj 

.(' ^((SjaJj jl Jlj£. 3jJL 4_i£ 4-1 a 4 L^m Oa»-jJaa ijajtjfcj (JjL-VI 

4j».LjVIj .( UV ),jj^l*J| C-a9j (j-a Lajj (j-L*Jjlj (jojl JJJ-aJ j-ilL (JjLSJI (_£|jJI 4_auljjJI 
(j-a 3 aLaJL. »Vlj ^LJI (± J jj 1 _j»iJLi 4. 1 1 cJLUt i±j_)J_>J! ^.Ic. J ^ ~ r VI ' Lilljj u_dJi (_^±a 

.JjVI 

i(j-LL>JI j-a-C. (j-a Lajj (jjj..Li,g.j 4 jLo jjj-a (Jja Jal at »V I j_La j— uL V (JjVl cluJUsJLa 

£-ia ^LJLj (jJj j -J—u i J ijrJ-i->JI 1— Ja^ljJ.1 JlSUul lTJ-jJ Jj 

1 l_Lii>. ^ 4 xjjj La aljL3£.VI SjJJI aiJUJI cL<jJlj>JI La| itilli J_*j 4^^. «.ljd£.VI 

C.i-l>. cL<jJl>JI jJb 4.~i_ca.i »i~ (j^>JI >- n X 1 jJtj J' I Jub a-C. ^JajJI (_)i aJLi 

4_i La (JSlj» ■ tjj 3 ' ^xal i°ii II i_3jij_* 3 j_a La _j-ib_5 Ljl .>> r I jJSUujj 

Li_a j| J I 4_3_L>* (2>a (jl 3j_c. 4 _i 4 1 LLlJL>^ Ja 3, < >1 tl 

i<±uJlj>JI j. mi C i. a is-i \ 4-lal 3 1 u\ (^jJI (_^j| ajl i>if T Cjj—baJ (j^Jcv (_yl£. al JuLc.1 

(j^a La^J (j\JUjlj (>Jj| (^ ' ^ *y (Jj^aaeJ aL L<a£.^fl j-La-1 (jl 4 3 A l^a (J c^La»j 

aJaL3_au| ^a-lja>J (^LJLlJ ‘4_llc. (j-\_L>JI 4_i_a-auJ (jjjLIa! (_ya (Jj^sLfljl Ja>JI Jjb (jl£^ i(j\jj»JI j-ac. 

(_y£ (jxi Jfl i4JLvj_U <>Jub (_^J-3 4 til 3 / „l Lai i4_ijJlj LLS’ _jJ (_yTia>. (jLS' (_j^ait_iai (_^l (j^a 

,(' or ) iHJj £_La (_yJ! j-lL-i La 4jjLiJI 

(jlL>JI ^>- 4jLa^>» (_yi oLjj.Lr.ll OujLoj JLa3 (_,,« jjLlI (_paL^>-MJ (^j-iLflJI cLajJI (j£. La| 

J' 0i ^(J a •*■! 1 (_yJj^?l 4JaaeUI JaLa (JaaJI Ij-^J (J^alSJI . a l j ~ a VI (j^-i .(jJajJI 4— a jL. uj 3l_i_>Jl (_y£ 

4_a_*_a-a>JI 4jjJ_^al 1 a (Jj^M Jul i 3 a ( tiJI jj I Jub (ju Ja_auj i^ljj »4j (JaLS jlSLilj 

JuL a (JLL (JSJ 3l_pJI Jatl LbL>>".3,aj ^V^/AV^ ja^jJ 4 _l^>j 3 (j-a 4 _ujjj^?I 4_uLIjjJI 

£jvj_a (jlj ‘(^jjjl j-Jj-aoj (_^Lj L^>L>- L2-uJaJ 0>J jaJ 4_u-a>jjjl 0 Ob (jl VI .(^JjVl (J_aa>J! 4laa>J 
4 j.LjJI 4, 1 ?r 11 1 4 _jjJlj^ 3| La (_^|j_ll IjUb JljJj l 4 ^ i( JJ i_>J > l i’ll "ill j1—l T lj>.1 (_jJI 4j_*J j_aVI 
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(JaL*J <jl t-pc-J o' Lh° LjjjJjk (JT& 4-a- J^llj 3l_pJI CjLxa}L>.V 

a±*-p- njLuij^l <LjJJ3jV! 4_bcil! aGjpa La ^pLtfl Jujaj i('°°)aLaljbbk (j_al^ 

aLaM—pj SLpsJI ^ La^*. ^j-ocr Oi J£L] tjl (^yic. jp!! 3 jUI ^,-3 Q-ocr /3 4_aK <jl Cjjpa 

4jjj~ i n jJI 3_a£L>JLl (_£'j 4._ilc. j. 3" . „l La I Jukj i J_*j jJjj ^aJ ^jJI (Ja.aa" V 

^-uL-u^fl (jjaLaJI (j-° Y /Y 0 SjLaJL! ' Aj jl • 3" abuLl^M aLa^SkJI Lai laLkjpj^flj 4jjLxi.ain 

jJjj ^aJ i_£j-!l O-lLsJI JpJI ljufe JlLal 1 3 a iSLpJI (_ya JpJI > _p3»- .", jJSLJ (j| ^.ic. p^aJj ^pll 

o^Lk 13,1k a C^LI <pj| ojLp^joJ! ^liil Jkaa ^3 . ( ' oV) j^ 

.j»>U 4_pa3eOaJI 4jpJI i_dJj Ij-Sjj OjLVj Lpujjj LoLi-L&j 

4 _ 7 a aLr -uol t I^£. aLaAjJJU aLukjl aL j^ll 4 j O-tpjl La oJj^La Ja-i ujJI La| 

Lai i ' aj ' 3 <*<a~ aLuLaJ Oj- a-C. jJLo LaJU£. (jbL>JI ^ylc. aLpje-JI (— IjLscTlJI ^JLa 1 SjbtHll CjLVjJI 
oLljj— iiuTi.,11 C-JIL at, jlc. La ! JL&J -3 '3 3 r (jjj al <>» 1 ^ -wlj 4 jlf <_)jl_>iJ a!j^>-l j^pt-La i_dJj 

,(' 0 ') Lajj 1 • < 1 1 L^k>- jaj 4 jjjjLL!! 

oilj jj itiJJj aljj Lak J-laj pa o^J^' 3 j^LjJ 1 ^pL^p^l ^Ll (ja ja^laj 

• (_£jLaa-lllj 4 _ ;r ijjJ33JI jjjkuJk 4 _ujJl!I CjLlq.jx~i11 ijja JljJulII Cpkj 

( _ 7 Ib 3 £JI LLpLail pukj jka i^lj-51 ^^cOIla Laja-c. 3_uj_*JI CjLlo./L 31I Lai 

jJj-ailJI t_ukj oili (j-a (_ 1 J^a il n '\Jaa>J! (j - 0 O^J^' 4-kjeJJI j-La klJL-u^M jJLa 

i~il '3 3 «ll (ja-uj iiiJLIj ^a al ~ '1 ^ ia 4_il Ju oj, 3 ' iSLpJI ^a Jp“ ^_yaj>. tLap>- 

3jLU t~, ia ibJLIj ^ <>>~3~ aLp-^Lc. 3j33_tai clllLfc OL 9 ^ o' OJ - 1 Lb° i^jLpk-^l paal ,g ->-VI CjVL>J 
^x-xxLt jl ^>.1 ^ -wVI (JjLpjJ £Jj-> o>3 (J^ aL_iaL*_a ^Ic. Ojj-aaall t~il '3 3«tl (jj-iLa {jja oX Y 0 Yo 

1 ~|| ij3ii I £ , „3 ' 3 I 3 JII 3 i(_p^_ 3 c-l 1 /^Iiktl aLiaLca ^Icj 1 L^JLa-*3_i_ul 3 _pu_U 

SjUI (HJi 3_uij La 33 a 031^11 ^puJll (LUjiSj i( nV )3jLL>. lJLaL jia «btl> a Jl£.j tat,3l~ika 
43Mii! JMk ^pu-kJI o^U^VI ^LI Jka jpkjU! ^j-^i Lat ‘( nr )Y“\l 3aUI ^J! Y1* 

Ijl aLal (j - 0 oLL>JI 4jLaa>- (jr^- l ju-x ' ( 3 -aaJJ jaJ ^pljLa^l Lt^LflJ! ol-^ L hP-Tj^CrljVl 

.('''°) O'-’loaJI cLL*a La^ i l^JLtk kL «~ o' 

paia! jjl tiJJjLJ 1*3 V iSjJU (_j-a ja^-a^L U wl ^pL^p^M jppj (_yjJI oJ->'j-2-I' o' akjv^Lj 
CjLl-Q 1°?! ~(tl OjJb (Jj - I 3 Ik a al__L_a 1 A3 ~tl ^ (_3a>Jt (j'j ‘ L^J jJ 3l_pJI Jp pV. p,U 

.('"''') Laic. ijLaa l^-La ^^alk"^ >ij 3' O^La-l laLaas-ipLa ^Jlaaia o^jUll Ck J l^IL ul 

: J\)9 cio/A) <o\jo)oV cwikH ^lawilox^Q/jko : VxiVS 

j...a.C. (j^a Lajj (J-J - 3 j' J- 4 -kl ^J^L (Jj-S JaLa-mV I aLjvLL (JjLaJI O'j- 1 ' o! 

(j-a aLakOSLa aLuap CjVLsJj aLul a,k" t ul plalpC.^? ala l a t u\ (J-*p O^-apJ' 
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jJt J uu3^\ 3^? lj-d> d_uljjJ iLs*L_i_a I j— a I l 4 

1 lai 3 • 4-jlC.Jij-x fu_a-3 id Al", a d_*JLa jl LalLa^a 1 1-> 1 3 , ..VI (JjLdJt (^1^-51 Lai 

3 I 3 ^>-a - 1 i3j-iji£i iU» tlj <>»t d_pd i_dJd " l) ' "< r i J ‘ LiA d-uljj 1 1 L. u (j^_L>JI 

- j imi i 3 JUL 3»a ^ ' L* i i 


3 (JlLajl ^j-^-La 3 ! dl id-a ^ 36 - 0 Jj-al La-A druUI d_aia-L!l aLp. (jl : L^ljl 

L4IC1 ^Uli ^jLL i—SjJs d-xJLa^l CjjLSUj id 3 j. a, t tl CjLuISLII £jjI £_xap (JLlaJ 1 a a tl L 


^Ic «Lal*J! 3' 3" I : 1 ^ old j . 1 dl a" I Ji_*j 3I 3^-d-> V La-a IjUfcj Ii 3t-.it! 3-\_j}La diLLa JlLs 

d_LCijj_iii_a JaLla {j\ : 1 £ t t-Jj njL^ (jsiir t~‘i (_£l 3d Jp! (jr^ 1 aljU-C.VI d-aj^s* 

mijoj CjLpLs-j CjLjj^pa (j_a <L3j|>*-U d-pj3uJI J_t^>LdJLI ^LmJ Jajj^d Jala 1 n^l 
d_txaL>JI dje-Lua-1.1 ^yl^. d_aL*JI d^tL^si,! 1 jLj«aLdi,l aJUfc 3d «L-uJ)jJlU dJL>Jl t_y£ JaUL-u^/l 

CjL& Cj^Ij ^JLtxa-a ^yfl 33 13 3 - * '*’ ".' ‘ ^ ~'J~ 3 t**.!! a I 3 i~i ,.l j| .LI 3 ■ „\ d j. 1- aj a 3! : 1 g n ilj j 
♦ 3 ''-iL>JI Jl (—ixiiaed jl».T ^yic Jls>3 * 1 3~i 1 Jl9j t Ij 1 d 1 ,. 3*' ^yjb 


: 3) *^-U L)pi>a-*-I I I LJjd j-ia-ij 

jtaj JLaJ - \ 

3l_p^ (jylCi 4JLsxjJ,| oJUfc dLp. (jjilddj 1 LaLaj! 4-aj^>x j^xlul 4 jljjI Jl*j Jal da 

J_*j 3' ^** ' Vj i(_y-ajVI Ji.urx d_aj_a» ^Lj-uIjJlSI Cx.^lCi 1 JjJjJlt 3' 1 11 '^1 

atjukiVI ^Lj-i aLiav (jylci aljulCiVI ' a 01 iSjj^JlU «Laj^>Jt cdlS ^c. 

(_yi (3>- 3' Cr^i JLujjSx d_ajj >. JjLid dLSl ^ d_uljjJI JlSj i£j^>>-II I Juk (^,1^ 

d_Lj3ajJ,l i—SjjlaJ! OjI^ l d. _ilc dljILCiVI 3^ Xi ‘^>-1 4_dgi i '^jLiid 3 > " 

4_*jj^?I ^ £ 'I (_£ jJI Lr^- al t~ VI d_aj_a» (jj/Lali d_jic^J 1 11 ' 3 ' 3^*^ 

^d-l i^Jo-*!! (“■J-ia ^yJ! cr^- al J lIcVI 3' t r < a j - u 

J^jj.1 J->-T (Jxajt-Ji (jxa j| (j-a 3^^ » Ij 1 u i2 t. ltl ^ iV 1 U \ LbjIjLaxaj 

3>- 3^ L=t-t3a!j ^j_txal di _dc. ^Lld idJLal^ ddj dJ C-uj>-j CliLa ja3 ‘Lp^ 3^?^^ 3^ djl Id! Lai iLLiLu 


ia 4 _ r <Iu ^^3 dlCi i_aJliej (_y^ 3^- LjuJ ^ 3^ jLtxi-a SLpJI dLvj3! ajuk (_y3 3'-^>JI 

.( m ) dLwjJ.1 ajuk 3j-^>J! 2Lp- aljuCiVI ^ j3l lS' °J^-3 cPbj 3° ajj^xiall 


j-flj 3*^ - Y 

La IdLfl j -^- 1 (J ^- 3 33^1! Jal a t u\ (_3 aLai*J! 1 — S^LLLl a~ d-uljd i'<ai 1 u 

Jal a 1 uV 3 A - =t rh4^ aljV Latpj.^ tilld 3_5^ L>! 3^-°! q al-%- aj Ad jl * a mi "‘Cl 

: d_xJlnJ1 t—iLpu^LI tilldj i^' v 3I 3 oj^HI 3'-'->JI 
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ajjb fjjB oj-iMI (j*-2>JI (_pa l 4-a-l <_r^ oij *2j-aJI 11a a c. (jl — 1 

. tillj (ja cr^* -0 ‘LLa.jJ.I 

.J^ul 4jljj I (_)^3 (_£l £_jjJI j*-aj (_pal-£>.^M jJLa ^ylc. algaall (jj^l f ^ ~~ ^ 

i^£. <_ ^LU2_il 2 _L>.jJ > I tfjuk ^.3 .Ul ^ . „MI cLvLi! lJjL2.».^M ^c. (J 2 » ' — X 

2J j—a 1 ~ jmJ 3 I l-i " i H_J La <_i V I £a (jjjjJ j i (Ja La J 2_t_Jaj.2 (_£ jJ I I l ^ i-i I 

jj $ la JL* J l g ixl ^ta 2 ij (j | j I JLC. V I (ja j (j 1— I-Aj <j J I J 1-3 )) : 5. j <1i LaJ I ^3 f. La L*_t^a j_a 

j_jj^JlJI . (' V ' \(2-£jLi> i—jLitJj ^LlaJ ! 2j j.aa LILauJ L_a ^ « < 1 1 (J_u_lJj ij-a-all 

L/.uLl3 iSIjJU > (_y3 2j.jfcl_la 2_ii> Lc. (Jj a aj I j-a-Tt-i-u I (_y3 jjL^ Ijl JaLa-ia'ill ^ ta j j 1 1 
<LaLI L Jk_s-j 2_i_3 (jatj La ^lc. jl_j-aJI I JUfc L-ia.3 ljl_3 1 2.J l x >il I (_y3 i_3LlaVl (j I j ^ic. 

J' VY ) 2JUJI ajuk u i/\ JaLSaaVI 

c ^ i >i ce_i i.Ia g se. "i 1 1 Jaj— Jii Jt-Jl—LaXl L-<la (^-L. j*l JusVI 3' (jj-ri^j-* 1 ' 13 ^ j-^j ~ ^ 

3j 2 *»■" i (jLxc.1./ <.< La aj (jj^j^M d Xal a < »| -j- r Cy 3 ^ r ' ^**~ * ,i> ^' 

. (' V ' 1 ") jJjJI jj 2 -»-l a 

(j-a tiili jLil i £_2>^ Cy 3 JL>- UL^>! £j>J1 ^-a-j 3^ Lrii>J! Juu V — o 

(j-a aLJL>. 2jjJta 2jLa oj J l£. JLa3 — tij' Lh 0 JaLa-au'^l ^-aja>- 3jl>^ (jr-* 3- — »lg22tl 

i2jJlII ( _ =T IiJ 1 4_2L>J! ( _ r ^ Ij al"i ->-lj)) : J. ^"i ->J. I 4jI JlJ 3j-a-J i4jj.,Ai jJI (jaaill (j^ls-a 

[^_jj — II jt — oj 3^3 ^l] tiJ — Ij (J_j-3j» '.(J itU (_y3 (' Vi \<4_L3 ^_J>II ^-aj J-p-*-J (jl 

(j\Ij»J| i Ul 2 . „l JiiCij jJlj Cj|jLa-aJL$ 2 -lLc. (_ r Lt^sj jL3 i2_a-uij OJ^- 1 

4JLa ( _ya,l'jr"ill tiJLIj (jlj 4^' V ''\(Ja3 (J22 j jaJ ^j)j-II j*- a i j (_gjJI (jll>JI 3^® ' Jj-aa 

.(j-LL>Jlj j-alaJLlj (jj_jjjU 4^ti^aXI L>-Lxa jLa^. (jJ^J^M S^IjLj 

2 aei <-a a JjJLso Jiao ij-aHaJLlj i(jj^j^Mj ‘(j^ i~>»U 2j^$jJ.I oj^3^ (_ylc. I jLaILc.1 — *\ 

2-Lc. j-f-*-i (Jj-aJlj I j l—i I i ii <1 (_>oi-ii <U^f i Lufc 2j_LlL*_a j.._La.. a l (j-\_L>JI 2_xJL^j_a Lai ‘(jaj-J lA.^1 

. iLk £-Jj jLijLi 

(_y]| 2— j ujjjL j. j la,->- (_y2ljj (_paj-aa <— jL jl aj_ iHI (j^JL>JI (j_a (_^aise "ill J_£. (j^La-i — V 

LaJ (_p3jLu jaJ (jihnir "ill I Juk Laj *(_? m i n tc~iII <Lx2j— a ( Jr 3 (j^J^a^?! JLlC. J_i^>L2XI ^a_c i jj. 2,~ 
i(jjjj^M (jic. jl j-a-2j>JLl (_yi£- 2 2 mi a ^LSjL^ i(_yj>.L>. jl (_jjiA 1II J~ 2^ (ja 2-La ^ 

.^' VV ^ JlIc. 2j|j^a 22a»LL3 

: Jajj-iaj 2 JLjaa (jiaL^a-jL 2a.L^M aj_ib (jj^ HJj jj . 52 I jlj 

lil La| i LutlaS (_ ? -LlL>JI ojLLLII jl ij.jIa,->J I (_yjlj_3-H (j^a^XL 2jLa>^M (jsij 2e ail (JJ^? (jl — ^ 

. C' VA ) (ill jj 2_aL9 i Lajjk^a jl Lj ila.a j-a^?l I Juk 3^ 
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(jjlil 4j>-jjJj 4jl_a i“i (jLSLal j»Jl£. c—JaJI C a jlI u cSj-peJ t I j-i-iSl jl Ij. jla.a- (_paj_U ljufc (jjSJ (jl — Y 
jl 3j_Jaj-JI (jlalj-a^M (j-a 4JLaA»- L^-a£ j-alLao (_yj]| CjljjLuJl^ t Llj-gi 3j-£L*-a 4 3 a SLiaJI 4_*_a 

jl (j'-uljj (j-LlaJI (jj£L) (jL^ (jl£al *• I £_$_xj |j_Ja3» 0 j- A llI I (jj£Li (jl 

,( w ') JaLa^yi jjacj jLs i4a-jLc. (jSLal lil Lai u—JLa (jjJ (jja jl Jlj£ (jjj (j-a <j j£J (jl 

.4_*_La (j_a 3j[a."mJI 4ar,lx-aJI (j-a 4_La-ikl filac. I JaLlL-uj?l 4 jvLj! (j-a 3ja.jJI 4*aUI (jjSJ (jl — V 

l , #<£. Cj a 1*1" (jyjJI 3jjj AaJI Jajj “ l ^-tlc. (3. 1 La. 4jjLiLll Jajj-AJI aJ_A (jl 4 3 j a ->J I I j 

.(' A ')(Jjg-a^n t_ A £ 

4 u-nj Jja»j > -LAI jj_ 3 I jjj - 4 3 j4 \ 4-balc. (_jj-<-uI (_ylc. LlLj_a (j-'_l>JI j jjJl 33 (jj£Li (jl — 1 
(jjj.Ai j.llj 4 jLU (j-a u"<alac. La-£a 4j gull aJUfc (_y£.ljj (jl <_<jse-La n_dJj jjJl2j (_yfl Llaa- 

(Jj- 3 Lajj (jjjujl ajl jJLa ( _ y iaj (_piaLfc lJjj l-iaseJ 4jI 4_ljl 3LAJI (jja xj JlSj i3jj£jJ,l Lajj 

,(' A ')(iJJj ^ylc, dLli 4 _l 3 JalJL-uj?l jj^tJ V ^jjJI 
I « -t j Aaj 4 j 4 (jV i LagfeJLjs-l 4 3 aI ^-$j jjj*j Vj i4js-jjJlj ^jjJI 4 Sal j-$j i_dJj (jj£Li (jl — 0 

. 4 -a- I |^> t, 

:^jjjLdJI _Lou-aJI (_ 7 I^J 

i4g_t-ajj|j CjIj_lUj c-i-mlU^ £j_AJI jjb La^ (3j_ag>J! (jiajuj Ja ^-11 (jjjLaJI i_3jIL*j 
L a-iaJ i(Jj^3^?l (j-a s-Uiu-t uVI (Jjj^ (j-a l^jl j 1 1 i(jj2j»JI oJUk (Jjar>G (_y£ (^jjLSJI 43atl 

4,j. 7T At.4 t(jjj|j (_yL^- tiilj (_y^ (a-4j itfjjLia (_y-Ll i_3Sjjj (_Jj (jrjJbci! CjjAj V L^j| (jjjjkT (_^jj 
jcg_uLfl Jaj-tgi (_ylc.j I Ljv (j-Lt>JI 3 jVj Jjk j3« I tl Jl 2c. t 3alj Jaj.g~i (_yic. 4 31 X a 4laj-=e-a (j^_L>JI 
CjjAj ^tjgiLaJI lLsj-AJI (jyl^. U 3 ,j1j" (jl ( s \ <~i i Lp> (j^JL>JI 3jj?j 3^-5 (j3» jJI j_t£. 

(_ukj J^J .Ljj>. 43jj?j (JjS 1 4_ajLgij SLpJI (_yi 4_3 j>- jl^LILx^ i4jjj_ajl (33-2-^^ (jti -y.lt 

(jl j_a JlSj .^ Ay )^/..l 311 Jaj i^ill jLa-3-£.l (_yJI cLijJljsJI ^ 'j '1 311 d 3 311 OjJu>JI ljLjsoVI 
1 jj-a-^ (j-a jjfaC. jjIjJI J^jj Jj— jl (_psL^_>.Li (ji_L>iJI (jjLc. aljAc.Vl (jjj^_u_i V (jtjjjjLaJI 

1 3 4j a I a 4 (j-a jA^I 4 L.1 3 . „l ^jJLa-U (j-\_L>JI j<|f JJlAuj (j\j| j-3JI (jl liale. I jLa 

S 4-La aj-JI (_,jvjj V j^lLuv (_yjlj3 (_psj-AJ t—u L Lal (j^L>- Jal 3 < »l (j-a (jjjLajl 
(_yj|jj (jjaj-a J uLj_e j| Jj gi a 4j| C*xJ (_5JLll (j-LL>JI Jala i u\ 4_j>.Ij! (^ (j-ulj_aj| (J-ALl-xjj 
^-j AJI jJ—aal '3 a i (j-Qae-U 4 3 l~ t, I 4_jj_a— *JI (_^>-lj-U (j'-' j—j—LaJ (jj4 (j-a i£j_AJI (j^a j ^ I 
La^ ‘ ( ' Ai) caj'j3 (_p=>^> i_iLj-aJ! (j\LL>JI i Ul 3 . „l 4_a-LiLi ^ <3-» 3 ' ^AV ^1^- (_y^ LjjjLS (_ r Ij-L<aJI 

(jjjLJa (j-a T 1 V SjUIj i 4 al_»JI 4-sr a-ill (jjjl_£ (jal Y / 1 “\Y 3jLU ( _ r ^ ( jr ^ijj__aJ I ^j— AJLl ^IjI 

(jc. jJajJI (jja jj i4-La aj-JI (j^-a-a j-Jaa. (_yjlj3 (_paj-a J (jllaJI 4jLt^>j? (_pal^j>- jll CjLij a» 11 
jl jj>- J. j-a, a- JL a 4 t^jl j-g a<ll (jjjLaJI La| A' Ao ^(_ r jU^?l (jjjLaJI (_ukj tillj (^ Ij t (jL_L>J I j— a-c. 




ugjlnJIg ojujuiII yi yjihill pqinll yii djllll 
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i . i nVI (jjjLaJI l gl * >• l .a. i_u ij^^jVI 4jjLdl VI a a LJ. I (j-Lt>dl da l Ajui I 

Jala i uV I J-& <-ddd da_)Lt2a iCjLVjJI ^Ja.j»..a ( _ r $ (_y£dj_^V I (jjjLaJI U ^ <>al!dl 

i-dJd (j-o JuljVIj d' A "^ aLJaVl ^1\ i Lp* (jdL>dl 4 _l 3 ^>iej i^ddl cda^J! 

(_il_ao| 4_u_jjl_aJI 4da L jxi.aU (jl^aVI (_p3j _) ljj Jl 3 i(_ y 2L-aadl (_ 3 _<jiJj_aj I (jjjLaJI (_y3 4 jI 


a * 1 ‘i 1 i yd I > y A 1 d 1 c. 4ja „jj I y\ t j a V 1 ld_A 1 ^ * 1 1 1 1 \ V _13a t ^ a 1 a ^ aa dull J_a_Ia_l 1 lhXj& 

4-Uj_*JIj 4_ua jL ' a V I oLt-a-aa^dl (_y3 La-Lu i LauJj^ (JlLa 4 _ujJlII Cj L t-aHaJ, I ( Jr 3 (jAlaJI ljuk aLi£.l 
CllLit— a- l pd.1 yS 3j_<-uVl daaljj jlj..a ~i,< ul 4pc_pj t J a. tall I jLjfc y£. JjVI Jj )J-uA , I yJti 2j_<-uVL3 

. (' AV ) 4_u vJlII Cl)L*_a2iae_aJJ LajLL i4_L9vdlJ! 


V! a^./LlI (j-LlaJI dal a. < ul 4_gc.j j pili_a L^aj-a-stj (JjLuj ^a-la 4 _uj_*JI CjLu^. AoJI Lai 
(j^a 1 Oj. 3 a Yl £ ajLlI (_y3 4 H 3 . „\ ^ , „ ^_HJI (j^jjLaJI ^Ll 1 O jU - > J^3 Cj-JjSdl 1 a &> 

^ *\A 1 4 h u 0 0 ^a3j (_£jljj jljda <— <av j_yIijjSLII (jjaLaJI addd ^L I Lm i(_yj|jpdl (jjaLaJI 
YAY ajLtl (j^a 3 d 3~ . ,,VI jjS-aaj i«Lp»liJI aJufc £jja Luu^jliij iS^-^ i ' l ’° l iSj iVitl Lai 

j j " 3~ (j-aj 03-^ (lh° ^LaLa- (_jia^j>.| I j! (_iJ_daJI 4 3 a ^a 4 J_ijij 2 t~d 'j 3 «tl jj^jla £jja 

,(' A ')ajjj^a 4dUd ^Lalaw (_gjdl e-i^ulajl (j£. i^dj^oil 4 1 ti a\ (j-a "l ) a^UI 

jdLaj dal S,i u^ld ^J-J-a JaLaJI jjl^jdl Jjjl La-^ 4dl_ud,l ^3 i a l"i L I ^gj. -uad. I 4_LaJI ^jl VI 
aj-& (j-aj 4 _ i c. La- l a. VI 5_ar I ^ai,L j-aVI V-L*_a idajj_i3i_i dal a i uV I jl_^>- JaLaJI ^>-J Ja3j i4d 

.^' , ' '^4jail 4 jujI J^aJI jjUo dajj-ddl 

(_ < tt i a ' I 4_a-aa-a 4_iC.^3 ^Jl jLfuJ ^_y 2_c>dl ^aae 311 Cae-ia jaLa. (_y3_J 

: 0Va\oi \ o xisd aa)i3uJa\ ^Vi>V\ cvv^QyjSwo <^9 avxuiix) \ 0Vaxii\ dbJO 2?oo \ cx9^^ /S\ - 


jl i4_j_* i_tadl j.j. i^iJI ^^a JLSljail J_j_a» j (j Li Cjl.Ij_>dl al—aic. ^^a ^ V ^ 4 Jj.j 

^_£jd ad L di j I 4 x-a L a- Cj L$ j 1 /-u Cjj^j ' ^ j 4 3j._ala Cj j _l_a- j I I ^ 'I j a j| 4j_j_*_a O laj^_a 
(j Ja9 (_yjJ I 1 4_j_i_i jasd I £._j_^aJ I j I Cj lj_i_>J I da l^aa V I a Jufc (j jJLa^ej jd I ^ya Lae_cu V I 
4 -L-j-uaJ I i J lad I (Jxj-ai ‘ 4 j x ^T c-ddlj 4 j it . a < 1 1 CllLa_<ajJI y^xJ £~A yuj Lj^: daljJjl L^d 

Jl^-j-JI <y\-s l-Aj l_di.?i j I yj> j—i£ I 4j_i_ud_i j^j^jdl y^-X-LM J I aVj.j (j-LJ j i~i ~JlS Xyy 4-aLi ia 1 1 
CjlJLa>. L-a-g-Ic. 4.Jj j j >i a y iu\ ->d I djJ_ddlj ij._a_>dl ^lc. ^jl-aaVI I I d La^ i a Lj < u V I 

. I " ' ^^Jty±L JlIc. a a j-jL 4-Lai^i 

(j-aj (jaLdl aV Jjfc ^1 jdaJLi (jl (^jaLaJlj Ail I j_IaJLLI (j^La-i (J £ 3 j— a VI I Juk O-U ldl_3 

Si /i j 3 -a-~.il 4a^j (_yle. ^KLfu 

j_>aVI (_jdl jdajJI (_»ae_i L^aLajI jl (_^uLlll aV Jji (_ 3 -=ej j»l£d>-VI i_a_gaiej 4— u^jj..jli.a jjj 3". t 4_j|a 


'■uy^ Cy 


II 
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aLe_<^ (jyic. y\aa~ a yy. xjiajI diLi-pJI »l a-L- y\ jl ij_pLlII I j_ib diLail i_£da <tjj_sLa 

4, _i LTI hr <"i ljr 3 y iXVI yi JI.I L 4 . 1 I 4_j_ijj| ^1 y Sybils ya jJI La| ij_uLji! IjUb 

4_lilfll_La V dl!j (_ylc. LfaU-UdU J_uQil IjL^J ys*4y tl jtjJtS 2 c l_JL*Jl£ 

jaJ i±xJl>-^ i l J. ale. Lblj j-aVI I Jub ii)' 03-^ iy* ‘(^^LstduVI aV_j-ib diLj 2 , » tl < hj ci iej 

t-iLe-aalj y\jay>S\j SLijsJI Jsej 4 3_iLi,l ^L5L>-VI 4_djij_da y£ j_pL3 4J yL3 idllj d i- u j 

.(' W )SjLjJ| <-.K jl , „t l 

i4jIjjJL yiir JiJI I Jub l£J_jL-u yS V-*-3 di_y5l i4_JLiuaaJI 4JLutaaJI oJub (jl jJ tA^jluJI 4 ^~>itl 

$ (jjl ^a£L>JI (j_j£L c 3 f \ 4 i4u_uJI (_yLl dllj yS O-l U lj dj-p- 

l_£jJlj» tJLa Oj-£>. 4_lLl>JI i~il 3<^»tl 4jlua.a yS (_yjiaLuJI OJjlS Lau ^.‘Ccr.ll (J^uas^II y£ tj3"< - " ' 
( _ y l£. 4_L>.|j L^jI Lbjuxuj i_3_juiJlj (_qia itllj 4-C.La-. iLIIj (jd>Jlj jitlj <-j oJI y—, a| ya 

(jLuLVI 3 jJ^3 yS La jjla iL^sul^uJ VI t— xlLaj jLj i4_oL>JI JjujI ya L^jV Lai iljljJadal (jLuLVI 
dll mi t La (_ylc. V (JLl^VI l/ 1.1~) (_yLl Jjlj ‘ 'ILtl 4 t 4_ul i ii "<^l jJLl^I JlI V ' ^ « jux ' uisLuajVI ya 
J. j-u. >Jlj j-jSLII ya i Lbjji^l jl L^K 4JLLLJI (_aL^>jVl 4-La ^-aiU I J-& iyaj» ■ J3-2j j<u i(' U )«4_Lc. 
4 ("°)((OlSJ^i.l J_ 1 J yS Oy£l Laj ^jLiLLII diLaT ya l yc. L-touJ Laj LujJI <_ o-j 

i(jl i ii 'VI 4_lLc. i-A* uLc-jj 4. u-a£ doJj (_^>-l4 4 _lL_>JI (_al^3jVI i>Jub yd I -- 0 l)I LlA jj Sj a 
diU-Lu ya 4jSjjI (_^jJI 4_ajj>. ^jl Uj-jldlj ‘Xyy 4,_i hi asi]\ 4jL asi]\ c_L>-L-i 5 tiUj Lu >i4 

— iULiuJI |»l aVI diljJ Jjl 3 La^ — (J*-3 II (_,!£. i a_c K~ill i4_i£ 2ly>-yja 4_xLj>. 4 jj/> 

y\ yy^.\ 4 y°J ‘iHJjJ ‘ 3j 34-~tl 4 'I 3 r ajjyjus LbjJ Jl^QIj i4_J_i_>JI 4 3 <^tl ^Ic. V 

La>aj i4^aJ^>>JI ^3-^=-° 4j| 4_*Jj jj ^aj|j^>JI SjLj ^1 Ji-9 4 _lL. 4_ij a. atl c aj a. ■j&j 

I jub ^jl Ji^yL 3 i(j-uLli! Lbjl^ Lj. Lsic. LLLil jl LLjLI yy LLl 4JLuJ,l ^^jlaLiJI 

i4_La (j-uJ j»j^>-II 0*3 Lr^ ^ 0^3 (_y-lc. (J^ La-^J^JI yS lyyya j-aVI 

ojub (_,!£. UL£ 4 jjJIj (jV i4j j yya < _ ) _<jLlLI Ojl^LII >— Ij is* all ^jlj i(_jj/Ll]| (Jx>i' 4 (_£l 4J (j-uJ _j-ibj 
c L-uLjedj Lxt a L> 3 ^ 4^ < 'tP^J 3 dilj-oLj 4 _l*j_i^> -*3^3 Cy 3 3^'^ o' O^-y L y°3 ‘4-L^aII 

.^^jLSJI jl (^^j-ifoll (jlj-iil yS (J^iLa ye. iSjLi dil^jJLu dULu ya yaju yC. j»j^>>JI 

o^\0\i^\ ( ^ (3 x^^ : <JJVj 1\ c^xi)\ 

3jLJ5.|jJI 4_L_a_ul_>JI 4 _lL>JI 4_jj|jjJI 3 jUI ^J-a- 5 C ->3 yC. y-AJLA 
yasK. a ya JLadVI £-A-ay J_*3j l iS3 — ‘^■■ 1 H j* 3 ^ >^I L < n <VI ^a-i >i >J 

4-J_3 (Jj^-jOlIlj ijajdL^JL yjj LmJk I l3> ~l 3~ I i La-ibj— LC. J 

^Ic. ju^Zlju Gene therapy ^ n ~>.ll ^-V . .* 11 ^L*JI I o ■_ t> I y\j . 4jj..^L..l!I dil.i _i.>JI y$ yLi^d3 

4_i^Lj_>3 4 2 jljla t~il 3 ts~, yc. 4Jjj < «.X I diLii>JI J 3 i ' dUjj i4_uljjJI 4 , „ ' ', a 11 . ~ i L i 3~ ^1 j_a-~ < »l 
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j~l£. CjLiL-3 i^£. 4-!j_ptaa dLd*. j| 1 43 J. g"mia L}L>. ^ I i4_oj-LLJ 4JLaL>JI L}<L>JI 

(_yjjp>JI £-a < i_j_u1_lZS 4_Ii_i3.i 4 jl CjLlLSjj J5L, uj I J_ir "m.i Li 4._La^>^_ a j| 4_i^iij_-a 

cLtldliJI 4 _lL i_£j-!l 

i4-uljpl (JjLujJ ^*1 J-ir"u ii Li i_i. i u ■a-.~i ! I jl (_yj>-}L*JI ^ m*>i!I (JLJljJI (jjpa (j! l — 

j-lc. £jL9j Jlo-i dll a._i i.laTiJI (jV IjJiu i L tbj-uzs- (pLa-i V ^ t_JgJJ 4 j_j_l>JI 4_ij>-p^ iK~i 11 jl 
4_lL3Il! 4_aL*JI jJa^?l tlc-p- tj-aj ‘ L^-tle. (_pll SjlX! Clo- (j-a L&j-lLLj (pLa-i L^-iLa i4_ufclZLa 
4_iLjiLljJt Li}L>JI : Li}L>JI ^y> (j \£. ^.Ic ' ^ 3 j j tv. ' I *j (pLa-i 4 _>JL.j ^ I._i.>JI (JL jJLJI 

,(" v ) Li>Lk!l OJJb l a "*■ 1 <_yjJI 4-a-.ixii^?l £yC. j-taJiJI (jjaJLi : 4_La-<-u->J I Li^LLJIj 


<~i (_ylc. (j -u-La3 j_4> Li^L>J! oJLA (_yL. (j -ulallll (j! : 4 a - L iu L ljJ I Ll^LsLI ^yJL 1 g fl j i ]n 1 — \ 
uiLij^j (j-a Ljstjj-a (j! jJJpj (_yi!lj i JL*j 4_pljjJI <Ol a is~> JJiitlu jl jJLLauJ jo-!j pi 

jl 4 j_j^C , j_a j_x_c. 4 a i_3 L»- ^yll Lai i_3JLgj jL-Lp*. (_yp*}L*-!l (JLJljJI (jl_3 ^yJLJLij i4jjJlj 

l_£l Li^Lie_i j_i£ i4_i jHa-a AAuus 4_3lxa>l (_yJI Lalj i4_ijJlj Li^L>- ^_y3 3jp*.j_aj i4_LLa>j_a 

i^yXa-tJI jjalpl d-p- (j-aj ,(" A ) i 4, l p , ,.t,l jj-i_L>JLi LfejLe-il t _yJ| (_^>.JlI1]| 4_lI 53 i_£3Jipj i La-pa 
a-i L7^ > " c. Lt^lj ^jLLaj jaJ 4 LLuLlL!I Ij^L>JI (_yL. (J)_uWi ^jla 

^jl ^aJL. lit L-aj -ua. ■>• i4_jJj_ 3 3jJ 13 (J^L>- (j_i _iL~i II ^jl Jlxo ( _ ;r 3 Jl3 j— al 4il (_yic. 4 ~i i nlj3 

LLsIjj^I ^.1^4 Jij 9 jjl^jj^JI (_yJL 4-Lu-La3 


La-^J l a. ^~L->- (J3ljl f^Ss (_y^ jl 1 4 , lx^i.-LXI 4jiaj_^jJI J^-JlIII jjl j^jJLi jjJlj>JIj 

il T ^ t _3^-^UI (J-aujJI (_y3 >-JiJ 4 ~'J ‘s (Jlt-LA (j-a 4 ^1 . „l *~ tl Ll^LLJI (_y-3 Jl..~i1.I 4 . .. A ' ^L>JI 

t4,_il< ulmJI 4 _lL>J| 4_aj^>- i^£. ^LL c al"i cr"i4 L^!Laj^>. ^£. Lai t(J i n ill (Jj^al (_y3 (Jj J u llII 

. la^"iajj>. tiuJusJI (3J-au (_pJlj 4-a Lll ^y3 ^-aj^ 5 - (J-aLl JL>.G 

(J« 3tl ' Jo-jj ^y^ie-uu (_ylc. j_2j (Ji>-JLll]| I jm. (jl :4_l pin Till L^LskJI 1 _yJLl 1 ^ ^ . .t-»l — Y 
(Ji-jLjJI j j J L", a ilp^J^_-a Lil i ii il jl 1 iji (jL^ al j_ui i4_i 4 a-iLLII 4~l A i ~ S ~ . .,1 J DJJl>j 
i i _ ;r Lujjj>o jl ^yjs-^Lc. ijJjloJLi 4^>-^a jjb La ^_yj| i~il A j| 43lxa>l t _yJ| 4^tlu jLLl>. 

oy^ C^i ‘ L ^> jt lP 3 -^ L>^ Jii-^a Lr^ c^i 

j^I _ jJI iLp- (j -0 a j.,j i, C. dl a .ao j I 4_d3j_a I jj, ^1 a " 4l ^ j| 

^_ya aLlLJI jOJ 4_ij - \j 3 e~ Sjlc. j_La CjI_Ll->JI a l 'Ll 4 nijLa-i (^j-II w 3 J r> ->.tl ^La-til ^jlj—J,! 
4LL I jal W' jaLc. J_y3 ^>-lj t _y-l-p>- 4 _jJ_o-£. jJjl d-OJ Ji-flJj i4_pljjJI ( _p3lj- i a^M CjIj—iLc. 

4-ju-mj.l 3j^LLjl 4 jj_jJ,Li 4 a - lL till 4 jjjJ,I ^Jl Jl j~u ul ja-i <^- 4 ^ i^_yC.LLU j_3cJLJI ^l^-il Jd'Lj LiL-a-a 
C ^ I -a-4 iaLi^i CjLj^ 4JL>oI Li ^j-a-*^ 4-aLuLI 4 jjjJ,I (JjLa^-i (3£>L (_p3j_aii 

,( r Y ) 4 I (J jt_a (Jjtll 4 a_il i till aLaijiail dL^SLlI C^pLij ja3 i(_psj_aJJ 4 ojujuJII 4jj_jJII (J^e-a 


II 
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oJl^j (j-ul.jxdl «Uc.jj-iIa-a <14j_*_a u-ljeJ 4 j! i hLuJI Lj^LsJ! ( _ 7 -4 ( _ y JL^>JI (Ji.jujl 4-LC.jjuIoa JuJLacuj 

JLuiaa. 4_ajj>-j 4-ajj>- J-' 0 4jjL^« 4 u jILaliS < _ =r IlII 4_aju>J! (_£Jua <tijj«_a j iL^LLJI 

(_£| (j-a LbJjuso 4JL». fjjs 4_aju>J! (j-a jJu9 (_£Lj jILa-Iu V t(_iLua. JuS 3_tL-ul_oJI L}L>JLi 

.( T Y ) L^Hit^uJa j-±£- CjljLpg.1 


t_ul£ ,^Ss 4JbLj Sjuju£. t±jJjL>.| 4 JL>-IjI (_ 7 -1c. C-Jj Jj-*!! jljua. J- 4 ' 4~ a J-^~ j»J-C. (J-lLj 

^‘^((JjJj (jlj—SJIj ^1 J_$_c. ^^JL. Jj-*j L£» : JUa 4j| i juLaa. ijjj La l_g-La ^L^-uaJ! 

Lilli 4JVjJ! 4 ls*jj i^uiJI £jLL I4 ajju La-i-p- (Jua-jJI 4nL.it! Ijljubt Jj-*J! (_y3 (jt L-ijj-taj 
4jLpiu3 J^aa-j (jr^ (J^ La Ajr! 4uL_4 1 jJjJ! (J j, ->• (j-* 3 jj-atuj! 4. -ug Li jLua. (j|j (Jj_*J! (j! 

SI ji! 4_aia_u (j! iLLoi 1 L$laju». ^aJLc. (_ylc. Lilli i(Jj_*l! »j a-ltl Ju£. jljub^?! 4 a, Lit! 

.( T '°) ^Slj jqJ CuaL La JpjJ! 4aL'i (jLAll ! jub ^pLali 

1 1 ».Li-a ^al Jar. - !,/ uVI ! Jub (jjSLl (jLl JoLo 3j Jl^I! 4_lL>J! aJub ^a! Juituu-ul (jL^ ju>»T j L ' (j-aj 

£>■ _jjb jljub^l ! jub jjl La-£ "'^Ijja! j-j-L tjr £.LLta5 SJb jLlLa 1 £ al. i t>-~i / „l j^pcu jL4 
^_LaJj a|j_».! JuuaJLi ^jl fa-...Li V 4 -LLu1uj LijLL ^..Ic 1 -j 'L j ^14 1 1 Li S a L^_L>*l_iaaJ 

4 J ^aea I a N ; La j ilc 4_L3t_Liilj 4 _i_lL>. I ^ < ^1 ^JLLj! j , 1 > L 1 1 1 . t ^ t ^ * \t a t La-^1 ^ ^ I * 1 ^ 
(_p3j-a - 1 4 SL it! (_!ja.La5 (_iLajj JuLfl v ^4_ajL>. 4JL>J! aJub >_ < 1 11 "^1 i! L>Lki! aJub j! Jub! 
(j-a Ij aJL^il (j-a (_L»-ia>l 4_J! 4_i_i_oiJLi 4 SL it! jljub! (j_j£LL3 ' 4 j~ g < (JLsajj-ui! 

C i L , a-.4 n_£jj>.| i~. S -wl , „a i4IL>.jj ^aL>- jl 4J li na a L^-S St! j £ i i4aLaic.l 

i t _ r ll! CjiaLLa i 4 j£.I Jaa j| ^Laas^ Jl*j ^j-AII Jj-^l J-! l 5J^“! j! 4 l!jJ! 

1 ^ j-wl j! Jub! ja^.j 4 SLitl 4_jJ| oil La j j~ e~ I i! 1 jJ _jJ! 4 S->.t 4_L a i~.l a - *-* 3 1 ' ^ aj 4 ^4 4HL>Olj 
(j-a (jL$ li! a^ ~ ■*■ a i^ASL) lij ja^ ~ •>■ a 4iLi (JjvjJ! al—a I j A I a ^ 1 1—^1 

L^J (Jj-LS-l jal£Ls-l jjLjaa. ij^a jiLa V L^..~i ajaa. (j! jaM^>l! Ijaib (j-« aj it Y a, 1 u 
ic^l i>> i*v! t 1 5~ ^ « ~' (j^a 4 j>.j ' £ Se. j S !~ j ( ^ja. ja _Ljl4 1 Lbj ! Jub ! j I ^usc-l lL Ljj ! 

(JjJ-ujI! (jL^ Uj i^Luaj^?! ^Li (jua (Juall! (jlj i^ Y ^aaj-atuJ! ^Lia_i^! (Juu>^f! jjl i— 4j^.a..a. 4 

^JjS~ 4 j ^ s s tl s. if 1 stlj ic4 1 >< i\t t 4_*jIs (_y 4 ^ i4_lLuLuJ! LMu>J! jjk (Jjutll! ^Ll! t _ y ujiLu^f! 
' £ ' (jul imU ^a-ij_atuj c4 i>> 'VI ja^La- j-ta-Ll! ! JUb £ys 4_i.L-uLl 1!I L^L_>JI CjJuLLfl it T ' ^^uLi juLiJt 

.( r ")4aUJ! aLgJ 

jl (_yL>-^L*J! (Ji-JilJ! JulSj ^jl (j^Lau SjJu^a L^il ^C.j ^Lus jjb Laa l^-aljieuu-ul JiuS ^jJI j-a^?l4 
(jia~i~ : 4 jlaC- 4 _laL L^la :Sji£. Ij^-al ‘-LLi 1 LLuj! ^a.l~u u Oal jLa a ^ ij 1 n Tr~tl 

4_lLu^>G l^-i-aj iSjua- (jyL. 4lL>- 4-Luaj ii_dJi ^_y4 jS^ull jjuuaJI ^-5 ej>- j ijJi-Juj! 4_ubLaa 


ugjlnJIg qjujuiII 8^ yjiiiill pginll yil djIlJI 


, JIJL 

2006 jinuuj -jjgi 


006 jimiiiJ -jjglfi 5 5 lUnJI 2 lull 

(j-a 3 jl 3.3 < nVI j ijj^aVl CjVLa jLlLc.Ij i£jLlu_!I J Laxa a a (j_a (Ja-jLiJI I juk jJsj-a :4_uij-xiu 

. tilli Sj-pill 4lx-ujll ^_La.jJj i4jtla jl tilli 4 x>-LjI (jxaj-ixaill (_£jjt3 

: 0)^u)\\jfcA\ ,,9 ,j>^\ ,ji^\ OC^>Si\ : VqI 

LV-l>x!I (^ ^}L-*-!l <jt VI i Li-iLm j_a L-a-£ l-jJl 1]| jl 4^al_jVI (^jIjlUJI (^ 

j. la. ll LlL*-j3ej jJI J— aVI t(jl i>i .VI L-iiola (Jjus I (j-a g-L" 4-j-aaj aa % 4_! 4._il< uLllII 

:(jp.p*Lj <jj a 43-i£.jj-aLa 

^JLaj <_ iLxxljVI ^Ic. ^ i j ->.11 (^j-a-jL- *-II (Ja»J— jJI I Jufc 4 taal x-ja (_£J a :^JjVI 4 i ~>»LUI 

i^jl Mill I Aj. < " a* I I ii a •> II ClLljjj-LaJI (_£Ji_a»l < ) l.-t-u-} V I ^ 1 C- 4 al -». t I (j| j| ' ' ^ lajl " a- 1 

Ji_>JI 4_al_SI Cx-l».jI j iljjJI Cx-ajjv (_yjJI lillj ' ^ a A I (j-a Sj-lTi^ (j-a j ta ' 1 Ajl i~ r I ^le. CxJjj 
Lc. £jia-a j_ $-3 4-La (jxxJ L>a (jLxxijVI Jj-oj ^ JLaol iJJjJ L^i J£a i^ljJI 
(JUol (_,!£. 4 -lLuLhII LjV- 3=1! 4-jj. hi _ i 1 1 cjLLj>JI ( _ 7 jvjL*JI Ja^-xill (jl£ liLa iljjjlsj 

jj_ifc (j_a jJjJUI (jLujjVI l_ x. t xiC. — LfcjJ La__a (j£. j.lVt.11 (jjaJu — 4 j a-jl >• 4 jjj a jl (j-L»- 

(_y^ (jajjVl J~£ ^ (Jjlst-a “^jLifu-a ( JJ JL. tillj 4 jjjI cr^ 3j_^>.j_a ^IjaVI 

1 V iLjLj la..2a ^a^je-a j ^ 3 i <_i l j xM V I liaM^Ls-l 4_LL*_i La IL-Aj ijJj-uLlIII 4 jl 


>( VU) 


3^ 




J^ljj — 4 j 1 1~>» I j ao ' i a~ ^l_j*.al jl jJLi-jl ^.ic. aj 3 ' V *JI (J^-JljJI I Juk li} L>a| 

{jc. 4laL>JI CjLLlsJI (J-Laj J-a-C. j_uL^b ^V-*-II 03^ — 4_aV-^ ^ 1^- LjJIc. ( _ r JLj>JI ^V-*-II 

jl i4_l_jjLj-_a CjI a is* (_jjjIj_C.V| oj_4 (j- 0 ^jl_3j| J^jjJ^I x_)Lm^t ^1 4_i-LJL-a Cjlj-LLa 

V ^M-*-II I il T ' r lLry>-3>ll 4^>-I (jja J-I b (a^e_2i,l Lr^>JI 03^ 3^ ‘0^-*-° O^J- 0 6-° O^I^-.~itl 

4j^IL* 3 jaJ La i(_)Ji_Lll jl 4 jvLiVLi 4-H-u^jj— iLa (J-aal ^.c ^V-*JI ^ 3 , j a >_il , „ 'VI lUI-a. ^J| 

LlM-itil ^ M ~>.ll ^V-*-!l ^1>- ja4i-C. (_JL*JI (jl (jjJjJLl CjLLpJI a I <tal (jL^ U.J i(3j_>.| I~iljl i*f I 
4_aj_^. (_ylc Lilli Jj <_il i n <VI ( Jr i JajLH>.| (_jJI i_£jj3 4 _l^ 4._i..i.2a- 1 j-aallc. ^aLx-fll (j^a 4 -jIluLuJI 

• jLlic.VI I jufc (j_a 4_L*Jai 4_ajL>. ^V-*-II I Jl4> 
: Ja^L>LLa o j iti 1 j I j- C l3lj) (_yj|jj (_^aj_a a 3 1 »'l (JLaIL>>t 4 iml :4 T oLUt 4 t jl>-LlII 
LiULm-a (j-a La KLn a (jl <_JaJI Cx_ul liLa i4-ajLmJlj ljjj-^a (jj£L (jl (^jIJlIII (^ Jj^aVl 
(_yLl £ l-‘- a c^vP 4_ul a At~i,i nVI 4-jL*JI (j-a j-j-^I (jiaJjHj jj— La (^1 (_,.L->..3.j (_^jl JL_HJI 

La-i (_^jl JljJI (jl (_yl,g. a 1 £ 3311 (_j^sj 1 3 a h_^j|jlLII (j-a 4 3^ t-. 1 1 ojub liLLm i (jl x-ulaJI 
lil 1 3_tSLi 1 T ' ^a\t 3« II OjuOJ V (_5 j-II Cj-l*JI (j-a Ll jj (JL>JI o Jut (_y£ Jl*j 4jV i jjL>. 4jt-Lll]| 
l_£jH*_i JiS (_^Li_I I 4jj MM 1 1 (jLfl iJUl j LlLi L j j_a La ^.Ic. »[l t4 .jj-La (^jl JlIII I JLA aljj (j^a (jl£ 
xJL j xi -a- (_pajji3 (jLfl i ( _ r x3jVI Jlxxuv 4-aj-a- (j_a 4-aj-a- 4] jJaZLill JjJjll I jLik (_^jZL*j jl (jLL>JI I Jl4i 


II' 


ugjlnJIg anjjjjill ya yjiiiill pginll ya djjill 


4DUL 


2006 juuujj - jigl/l 


fl 55 lUnll 2 jidJI 


dajjLlLa I jm jLlic.1 (j-o (_,-ajVl 4_aja>- Ii'i 1 1 jl t_£jVI jialLU (_,-ajVl 



iSjJlIII 4_»-jJ lil V! t4jj) mi~ II I Juk CjjJljv (JL_a_IL>.| ^LLSjI jl (_)loL2_je_lL ^£L>JI I JUk 


. ^ T ' ji J l*JI jjLlil 


I _ r £ ^j~=c-> 4jl-3 ((jlj-tla Vj j V» 3jaC.L2J LajLj (3^-“ La <_r^- ^ jLU -± J - u laj 

CjIjlsJ JLjivI (j I CjIjj->iJI 4j*_uj c-ilail 4 li! Lai i 4JL>JI oJuk (_ r 3 4jj-ifaj.il CjLLxjsJI 

(jL^ jl jL*_a jl jjL ^LlLuIuJI Li>Lk!l (Ji-jijJI 4 j*_uj (jM>JI (_y^ jj - 1 * 3 



(j-a Jutj jaj La i(_£jl -Ljjl clutj (_y3 j-a La£ 4 jvLVI Jj^I l _ 7 i£. j-aVI (_,,2 jj La I jl$_a 


j-i-a-i ( _ 7 IL>. 3jj^jJJ jjIjJU ojufc Jl>.| j_al_jlb (jl (_ y 2£L 4j| 2jL!uVI jJjjoj 
<l>-L>JI fjj j (j-a ^fLaluJI LjLkJI ( jr a ^jb*JI ^ajjjsjJ ^ 2*C i i_jLuijVI lL^LlLI (j La 



o L ljj. b, ~i 1 1 L$* -tiaj ^pJI 4. 2-tljJI cjLjlj>JLI ujuk (j_a LiLL 0 iL.ll t _ y La_ » JI ^.aljJI (jj£L -lSj 



£-ai>-l I i! 2jiC.L2J I 2 iLj ii_iLuijVI daMUs-l (_jjja2 j Jlj9 (_ 7 jII i4jljjJlL! Ijluj dlljj J^'^^jVI 

(jL£ ijJL-oil t_LL». (j-° (_yfjl J i ill— all ajJ 3-Lc.b9j J*' V ^k|j_>JI <_<ic. j»lj_>Jlj (Jjb_>iJI 

(j-a Lc.j-La-a 4JUJI uJUk ^jb*JI (jl£ 1 L^. j-La-a 4jt-ujJI jajjkjja (_£j|jiIiJI 

r^yjjjLaJI aJtSjil /_>£. Lai 

L}L>>-!! (_y^ ^ m ~>.ll t _ y 3»^L*JI (_^>.JlI 1]| (jLi Lc.La_>.l liILa ^jl ((^IjjJI I <1 . 2~ . .. a« (_iLi^ 

jjLauJ^I (j3j 2-w LjjjI (_jLLcjs 4_^aLaj| ^ya IT 3jU,l C-u-aaj J_2i _^al 4_Ljaj3^>JI 

(_jL_auV VI <4 j^-Lo-jJI 42L>J| alj^>-l V» 4j| 

„( m ) t_u-alll 42iL JaJ^*2 <JL>ol i_ SJ l^j V Lajlic. 1 .I 0 2.4j i4_o-V-£. jl 4._ix^i_i?r. ia* jl 4_ulsj 

(_^V j»jl_aasJI gJUl j»l jjLaasJI 4JL>.VI ^alcj t il t SJlxJIU 4SLLa-U 4^t5V cLLa alaj 

^V-*-II t~'l j a\l -L I «LL>J Laiul 4 jj-S|j ij_jiu_iJI 4 _iL-uLuJI LM->>-!l tlaj. 

.(^ ^ j»l ^ Y 4JLau aLulIajj-jJI 4-a- ag 1 1 4 jljLlII 

i4_lLlj>i]I 4_ajJI (Jl a.«~i 1 »L (j^sLsJI I \AA 4 i 1 > 1 1 ^Ljj-uVI (jjjLSJI i_a£j_a (j _a jl.2~i.iaj l a ij. 1 
l I Ml (_ y aaJj_2jl (jjjLSJI J U—lLsoVI <_xL (jLauJ Ij»l * jJj2i£| fjjh jjL^sJI (^j_iaiJ_JaaJI (j_JjL5Jlj 


II 


ugjlnJIg ojujuiII yi yjiiiill pginll yii djlill 


2006 jmiij] -jjgtfl 5 5 liuill 2 null 

4_£j*-lj_a <JL>- 4,,_il i nLUll Lj^LtaJI ^-L a mil jlSLal n_gj m HI ^a-m-a-J I ^»l 

,(' r ' r ') 4jj3ll CjIjjjJ.1 j3|jjj Sj-iLai. 4-giljj (jblj^al 

4-y^ai-J. I 4-iia-uJI (_^3 (Ji^-jillLj L a i u 1 1 CjIj 4_ujjl!I 4-UjjL 3JI CjLtJ^?l jl La^ 

.( TT ' r ) 

: Li^LaJI dJLA 1 _ r JLc (3 j tiaJ ^ 

j-a iblljj .aUvLVI 4, oLuLoJI Lj^LJtll 4 jj_i!u-jJI CjLi-gtaJI ^^3 ( _ r J>*}l_*JI (Js-JlIJI ( _^js 
4_lLlL>. CjlAj.mJj (_^3 JoMGJJ (Jl_aJLa>.| jl£ LI j£L!j i(_gj|jCL!l (Jj-sI 4^>.LiI 

la gajjJ (j-o cK^litlu jl ^-LtaJLi ulj t_ilaJI jjlai Ijjj i Laj^ta (JitJuJI IjUfc Ctlija. i 1 j-^i£ Oj~£ljla 

.4j*.Li'iM (Jj^>I (_yJI ja£->iJI jlc. 4J 

: ^oj t boiQJ^CuiMs\ij]\\)^>«l\ £ : Mi 

(Human genetic enhancement): jru^LiJ ^ j-iiJi J^GJI - i 

i(j\jjbi!l jjfcj jn i>- (J« all j Ji a (jUti.a-."illj i j,m.a» (_gl jm ?e-a 4^>jj i(JLat>iJI 4 jl 1 jm.->JI 

.( Y ) Lu-ua- oJL*j At I j J »< ’ a ~~‘ ■* »< J_g i«LL«jlj (_g| a^yjiu 1 1 ji n^jj 
Jl3j ijajLflJI JlLo i_i j.jtttill j CjL«-»Tl>J.I ' d' ,e 'J c -Ls (_gj mi ill jjl£LLl 3'-^.ll (j-i.jtia-.~iH Sj^3 jl 
i-ujiLuj Uj i4JbjJJ jjfc.alm-a.L- i t±m*JI j£. (JLajJI j>3 jj^I »li ii ill jA i ii a-"i 1 1 I Jufe Ci i njLa 

i4-L)LuijI jjljJsu jl i n a-..“i 1 1 I Jut IjjjijLa ja-a^M « ' Sjl3 j£L! t^a-ToLU Iji^J (jjaL>JI (jjjJLlIj 
j~l£- jl aLaj-iiaJI (JLvjJI ^o_i 5, j» ~i I I JUfe jal3 (JLac. Ij i(j_jILlJL>. jL$l3l Lkj^-T (jl^ 

jj|j_iiJI l^_ilc. JA^5 3_u-uja ,a-~ill JLa_c.Vl ojufc J!i_a (jlj ‘.l T ' rl ^CjLkLjLll (J-^J X*^?l 

.4Jjf jl 2_iii3lla (^1 ^LL>o V ( _ r ikj i(jijl >ajlj 
i«tJl£Liail (JS-1 (jr Iu)l]| (j\i,ti..?ff.~i.!l <_lLl (jtO (j^jjLflJlj ^j-iioJI (_y3 (_yj|jjJI (j-Liji^ejJI (JjLij (jia-1 

4j>.|jj>. (JLac.Lj aL^Iblj lal^aall lgajja>o L ^3 i_jJlL>.lj l 4 sk -^ juu 2 ( _ y 3 CliJjj 

(jjTu>-Li La$ il' rV °^3 Jli Ji£. 4_i^_a3 Cjtj^jJ_aj CjIjJj I £~tjl ™ (_ylllj i Lb 43_jj_*Jil (J-La-Je^JI 

L/Llo. a-.~ill (j-olxa 5_a- i>>l j CjLaMbLs-! l ^ _i 3 Cjj-^Is CjLi-uIjJiJ (jjj_it=>ljLta 

(jl (^l SjLji^l £-a i^j_a_*J! tLi_ij>. (jtfl (j^j aJJb adljlij (_^jJI (_jJLuj_jil a-j £ 3 t,l j-a (^jIj^jJI 

«LL>-lj_a (_^3 (jcb>JI (jyl^- LJLc. jalu jl 4-t-i.aj -m ->JI (_)biAJ L^J j J l 3 i(_yj|jjJI (j Cm ■a-.~ill (Jl a.C. I 
i3j^ jj,l aLtbyjJlII (JLa-C-M-l L3 ^Lj>. 4,iiLii.aj (jL.tij^l (Ja^sl (_ylc. (J>.Jj (_j^-3 -^j3l~tl (Jj_ 3 jl 

(_gj.iti ill ^a.i ti->JI (_y3 (Ja^sVIj ijljuk^l 4._ili tiLuJI L^LaJI (_^3 (Ja^sVI (jl La^ 
(ji.iti.aii.ll (Ji>-^ 4-._ili.il lull Li^LkJI Cjli_i.->- (_y3 (^1 3~ 'VI (J^-JlIlII 4 jl a ^ 4 ^ rjj ,~ia 43j.> a-l3 

: 4 1 n_nj 4_tLut3G jjUtaa 4 1 n a •L. j^a 3 j lilt uVI (j^La-J i^IjjJI 


II 


ugjlnJIg QDjjiiiJI 8^ yjiiiill pginll yi) djjlll 


^UL 

/I55 lUnll 2 lull 


Q006 jimiuj -jigl/l 3 5 ilinll 2 mil 

I j_ib 4 . j c-jj. Ai a 4 _!Vj_U 1-4-La j L a , ~ i j> ij <jl (jSLa-J <_pJI O^ J) 1-0 ' ^ JjLij 
(j-a Sjj-aXI tfjuk (jl (j£La-i ^yllllj 1 I ^ ^L-dJL) jl Lit I j **■ Aj jl I £ aj t-» < a ' ^1 jj_u iJ^JljJI 

: j I LiJJj (ja4 i I j jJ I (j~> 1 I 1 -ij-a-a 

jjfc J^jJLI JB.rj I il l(j-ajJll (_y3 S^J_ajl t ^ t-< ^yj| ^ j |"|" J_yjj| £-±A^>- — 

(_^j_aj| (j-ajJU» :4Jj-S ^ys^i^x'A\ aJUfc (j-aj i4jL>oI -ilj-U i Sj- (jal^UI ijr^ 4_JLc. ‘•^-iLLa^ c—JJa 

. ( TW \(t rtj« </itl (j-aji,! (j-a 4JJI ^1 j-p- 

(_y3 4jj Ji3 j 1 4^. jj_J I j Lll>- I (j / «•»■ JapJ I (J i ti 1 1 1 1. J-La I c. 1 I j <-*< < I | ^xaa- — 
4_)ljj ( _ r 3j ( YYA )«f*JI lj_x£Llj c. 1 A^ VI |jj*£L)lj ^£LfllajJ Ijj-pcj » 4.! j.3 : ' £ < a 3 j_ll£ ^j^j ' Lilli 
l_£.ll La (J£a ij^-oill (jVm 4_iia_a 4p.jjJI jLlLLI (jL£ Uj .( m \aLafsVl (_y3 VI Litij,» a>>~ Vj» 

.4laL>JI (_ r ^ 4_aSi». 4J oLj-a 

i( YY )«jlj-_iia Vj JO-^> V» :(Jj-3 L^Ia i4_*-3jjj jl jj. i^-a.11 j-La.) ( JT Hll (_p5 j— l£J_L! ! — 


3j j L 4. I L4 


(j-a ^LUI (jLJL>JI SjLc. (_ 


j 4 _lLuIji!I LM-iJI cj! m -v j_y3 




(J^-JljJI (jl^ jJL^il (_LL>- (_ y lc. LaJliLa 1 ■ .il At,l £jj U.J i(_,3ljj (_p3j^a-l 4_)Lt-3VI jl mi~ tl 

.jJalll lj_& (j-a Laj^t-a (jr LjpJI 

: <j 7-JL-*^ 4J_^3 : L^la 4JLII (j^L j-piij (_ylll j_y^^ ^ ,< 1 1 a ^ — 

OJ> C/° Qj? O^-^' 

4 JLJ I ^jjti )) Ji * < •• a | 4_> o~^ ^ S 4_u_uJ I t ^ ^ ^ j $- ^ » !• i \ | ^ ^ ^ cXjl3 

(j-a» :4 Jjj3j ^ rYi )((. . . 4JUI Jp-5" CjIj—JlXI ^jxi.a-.ll ( rry )i~<l -a-lA"t,lj ( Y ' I " Y ) t~il ^ <~ t,lj ( YV ' )diLa-ioiljJI 
^jJ| 4-^iLigI.I tLujL>-Vlj t «( YYY ) dJL^> j,~ii ttXlj ( YY °^4.I ls>\ jJI 4JLII (jJtl)) (_yJ I Ca_L -la 1 u I cLcjJl>- 
jJlaj jjLLLail Lg-SjLila^ 4pt>- (_p» j, 1 1 1 olxJt Jii-aj iSj-u$ ^La-.^ll <_ il£ (_y3 4-au_ij (jps-U J-a^J 

• 3jj£jJ,l 4_LLLjjjJI Cjl_LLa-*JI (J^ 

j.fCl~) (_yjJI 4 JjVI 4—ilc. jiUm jj_£jJ,l (^IjjJI jj^-au_3tIiJI (JpV 3 ~mVI 

jt La JLol (j-a 4-jj.. j -1 a! I CjL_i.->JI (_y3 (_y l^ijxi.a-.ill (J^.JlI 1]| (jV i 4JL!I (jia» j-ajJai ' £ a^L. i a ' 

jj 4 a > (jlj t(_paj -ua-Lil 4_ILaj_j>. (_g jJI 4JUI j-_l-lJlj ( J T p_3 (j-a jjb 1 La 4-Lp>- »l S, "nl 

jiji- (jj - a - ii ••• >* :4 jVI (_,-^ ja-ij a-, "ill 4_Lc. (jl : I _^JI 3 ^' rYV ^«(jJ j > a-U 

jl aLaijai-VI : I ljJLfl-3 i(_p-u_>JI ^ i« ^L 4UI (jli- j— L-L.L3 Lai (jj_^-al Ja>- ] . n ( \ /aLaoUl^^ 
j—jAl£ (jj|j l£L> J L» 1 1 4 I a ' (_gjJL*Jll L-L-LTlI I ^Liil j—aVI J i(_y-a-aaa>iJI L-L-LTlI I (jJLLa-a jl ^a-iaj-ll 

: ( _ 7 - ; tL>j— all Jj-aa n4JLII (jjj I j>-^L 0-“^-^ 4_c.Lap- (j£. j<>-4>j..._c.iti.a~) ^ ( _ r J-Lij_2Jlj 

jLlIlj jLsta-Vlj j-aall j (jaajall (jL^ (jrILu 4UI (jl jjfc 4JUI (ji-^-! -llj-U :4 ^jLL C-Jl3j» 

:4Jl3 ...ajjjjta 44]! Lfejlsta- (jLj ijLa£UI Lkj^is 1 14J ^aTtjj 1 14 J j-jIullJ iCjl3jL>Jll (j-a Lkj4C.j 


ugjlnJIg ojujuiII yi yjihill pqinll yil djllll 


^UIJL 

2006 jiDiuiJ -jjgtfi 5 5 lLudl 2 Jinll 


jj| j£. (. SJJJ tSjLiaj j_ pp. jj Jl.j x t uj illLr x>>llj JLtfclpcna jpuiuLl!! (Jjfcl j_a 4_c.Lap- 
.( rrA ) (( (i>jIaJI UjLlLI j t(_p.a-.2ll alJlaj i4JUI j-O i«dJI jla- jj_Li-iia 
Ct>j. u~> (ji J I J j j lu Ij (J-apjJ'j ^-TujJI_$ (j-^a >tl (_ylc. i -"* ' I Lai 

| a ( ^| jj^/| 0 Juk j>a £jj (JS i _ xxxlxj idJ jj t^ajpeliJI allc. Ijr 3 f \ q 2AII i_aJlt>.| Juia tallll jLL juLlIj 
ailc. l^Lp-^ 1 ^4 JLiLi>JIj ( rv 'LLL*aLiuiLa i(_yaLJI Lai iail]| jLL j-uiu ^aCiijJI ailc. jl (_ r L. 

lTJ I j jjplijl i _ t A> ,_pl. a. ill [_y£ ,>, "ill adc. jl J (i laJI jlj La-ip i ( _jji ; i]jLlJI t _ y jk jajpsJill 

Lai i4nljj>.Li c-l A ~ ,VI jaj-Jej j»j_ILx_a (_y-a.lT ajp- j*l JLsr„,~,< ulj i ( _)oi ; iJji2i]| (_y4 (pSj ii_i_il_».jL! 

.( Vi,Y ^-p>JI adJI jli- juaij adjdl jl jajkJuic. ^pljJla - jjjt-dlj aL^JLU 

(Ji-jdl! aLap>JI pulp. u-t-dJu alia .ll 2" t a j tall!! jii- j-uJu (a-Jjueil!! aLL. (Jjip (_£jJla 

aLaj! «LLa J Jl£LU a I adJ! J— UJU J~LC- a--> i 1 1 Ojufc (JiL. (Jjp- (_£Jl!I La-i-U t (_y i J i u 7r "ill (_y 1_1>JI 
. 4_ap>JI (_yL. (J-J.1 -Ipvj j»J-*J i<L».LVI j-p. <_r^ 

I a-jp ~‘ a aLujIjJ ^Li-ul jl 4 jl 1 1 1 l_Hjl LM-=LLJ aLiil j-a t^jUll j^>iil 

Cj_jJlj>- 4 i,j t i2 aLappj t<_ iLjxi'^?I JLaH^I (_JJ-a 4aj_j_a La-4 ^jCi_p-L ^ylc. Jl^jUju 

4j I aLtuljjdl Cj jp-jlj Jal*j jai-T J>^a3 (_£| jl L >P>^ SjL-sl jl aji"ui\ (j^-P-IL 

(JjL JljJI 4pc_pj <_r^ jl i—iLi-ujVl cjjJljw L Luajj I j! 

^Il]| Ji-jilJI (_yAa i _ y Ip , >-!l Ji-jLnJI fj\£ 4-L^lnJI L>L>JI i _p-^L*JI 


Cjj_ 9J La LdlL (jl tL i^p>_5 1 ' j » " a ' £$Lii]| (^1 (_j^LLejj < » a ' £L5jj_LjL aLp2a_ajl 

jaJj-Jf...~i!l -Laj I LaiLaja J_m (_Jj>- J lUJI I Jut ^SL>- 3^ a< »l I n 'VI (_^a 1 L^I-»-~a (ju_>JL Ijlj-tisl 

oy^lSi ^Ji 1>U1! ^ ^>L*JI J[ ipUJI 3I il yh ...^ ~tl JU ^ j^il 

. oLuLpaJellJI jjLtlb V (_plj|J-!1 (jl i >i cr.~i 1 1 La-i-U Cl)LpL>i]| j-a Jl*J (^jljUJla i(_pljjll 
ilajLlLLl jl (jljjsJL (j£. ^ ... •»■" tl JiHl I Jl_*j (_y_Lp»JI > . L II J^l JLs- (jP-3 

jl — (p^slj-IaVI ‘ -Ltl (_)L (j-a (j^-a-i (j-^-I t LdL.-y (jC jp Lpt alj Ijubj — <_ il mi'VI 

.aLs-L^I (Jj-sI (^1 o' <3 jJlL!I 4 'pj-l (^l 4jL^>yi JLai>-! 

(_yjl2~i.tVI (_|i. JiUllai ^jLiil JU-ijLfl-a j-a (j-Lu-gJe-li I (J^-JlIII ljuk «Lap-a tiiJlUl j^jkII 

J j-ua 21 aLoJLkll ^Lpl SjjLj CjLu_po^cjJI (ju JJjJjj Cjll_c >J| (_ya (_y l_c,i >i’a-„~ill 

t 4 j l.Li (j -a ja_p 3j_pILa i~il 2 i_d2La_i pi I n <1 (^Ic. jjjj^-a^?l ljub jl^ lila 

(jL^ lilj tCjl_u_nxi.a-.TiJ I j-;P- (_y^ 2 ' Mil 1 4-aJlit-a CjLLL La-iJJ taUljal (_ylc. Ij-jL-u 4l*_>uj 

4jt jl i (_£_^J! ^Ipl 3_pL (_ya (_1>-^ 4-a_paJLa L^-La 4 jL»J! jl jl 4-a_pajLa 4-2-uaJ j.4 j-lm a-~ill 

I 4$ i_j jLL>-VI 2 I L 1 1 jJLuaJLl jV 1 1 ^ ^ 'aLLu-u^J I jLilc.1 -L-2-t-tj i . ^ 1 1 ^ 1 ^ 1 , ^ . .. I ^ l \ 
(jjjj_fljJI al_jjkl liap* j-a V Sl—peJJ IpJal! SLpJI ^l_5j iS^p j-a j-p*- 3 tjjpJuLuiJI j»La^l 
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jl JjjJI (_>^aju 4.JI La (J£ ( JJ lc. HJj 2j j *!>3 La <_Ja. JS 

(jl -^11 c?"^i L ?*~‘ ' O _j0 < » 11 ^d~'L> '" **■ a cAb.-sJI at, ale. 4_i 2 ' L_a 

(_y23jj — jjLi I Jufcj — 4— pa 2 -»- 1 a 4 _lJ! (.^el JlI! (jl_£ I jl Lai ((jLa J-JJ-au.ll) JijLkJI 

jL£ 1 jl (J ta se i I JJkj i4J jLa^-a jl ^puLv j_4> LI LajLL (jl_£ 1 jl (_pvl_>a!l (_yll (_^>.JlIL!I 4a>-j.i 

^aH->JLl j_* Lga!! j£.Jj (_^jJI 

J-auLillj jJLaaJU 4lap- <t3j-*_aj iHJj (j-a ojj. jua. "al, I j 3 JU 2"i 1 > Jl I diLLaJI <t3j-*-a :^j|jJI jja*ll 
^_p.jj ^a3 iCjLlAJI oJ-tb £paj>- (_£Jl! CjI.Ii>JI (_y3 Lijjj Lo (_y i_uua-"ill (Ja-JLlJI IjL* ^Ic. 4 _ujIlU 
(j£La-i jl t L*l j itl ^aj_a£.j i£j_aull ( Jr a 2_al_*JI JaC.1 j2tl (_yie a Lai 4_x_p-j3 ej-i-uLb La 

IjLs 1 j_abL>iJ, I J (jljj^?lj j-LiaJI (_,_* CjLs Cj^Lj (_y3 (j-t tu a- "ill Ijufc <j-a 3 J. _i2"null diLlill j. Laa. 
i4_aaL>J! 2ua- 1 i-al I (j^le 4_aL*JI 2-sr laa all LLLij j_abL>J,l 2-sr laa a O-a JL3 ^JLaaJJ uJuii C. bajbtj 
L*_ai (Jj-a.^?l ^y-Le 1 a*ljLa-l ^Ji S„".,4 ij-liaJlj (jJjjV! 5_a- 1 -ua_a (jiajLti JLa- (_y3 Lai 
^yJI (jljeJiJ (jljJLlI (jlj J-aa-tl jl£ Uj i£Jj_uul!l (Jjual Jialjj (^j-II (J-u-ujJ.1 (_aauLlU (jjfl 4"i seJLaxa 
^■jl Mill 2_il_C.j (j-a £j_I_i (jlia.ai..~i.ll ja^L>- jL£ 1 " a. 1 1 j (jjjj^M La-* p-^ljjJI (j-> » " ae-xll 4_jJa~e 

4_j c.jJI (jyJ-C. (»La^l L-3j_aa3 3jaC.L2j tL j aaa-b j-aVl lj 4 IjjJI |»LS jjlj 1 1 a 4 j"i ■a-L^l 

( Yiv ) 2~l,^t l, i^^JLa 

La (_3 ^l1IIj i3 Jl>- ^1 j^JI jfV 1 u , ■a-,~i 1 1 CjVLs- ^ja 2JLa 2-auljJ : (jaiaL>JI Jjj>iil 

(J$ 1 _ 7 jS (Jiajijjl 4_aj-». i^gJua AJs^Ajoj - 1 r jj a ja£a>- j2jj JlS al j jja 2JL>JI 

4-at-LiJI jjLaaJJj 2_aL*JI . I j3tl 2_£jaa ja2 1 mi, i 1 1 (jjl£LLI (_£j_a-*JI JJ L>~ 1 1 (Jj!a|j_a jja 4JL>-ja 

^_ll iS)X\j iJ-jljjJI JL-au (Jii-a ija5L>Jl Jal l l~l .< a I (_ r 3 l 4 1 a jl_2_2_auJ (jl (j^La-1 (J^l alall (_y^ 

. L*^-l£.^ (JL!.! jll~ie lj 4J auj_U 

: 4-aLad LaU I LjL>JI (_yJLe (_^jljjil (J,~ij in ->i"tTI JJa_GJI 4_ae^aiaa (ji ^s_a>>jLIllj ^jLLJI - aJ 

aillij 4^ i ' A ^4a>.L'i?l 4 _lL-uI_l 2!I LjL>JI allLapa (_ r I = ujjj*biJ I (Ji-JalJI ^a>- (J-aol (jl — I 
(_yjJ I (_jas j<^)l I (j I ' a ^ 1 (J 1 11 i 1 1 (j^_aoa>iJ^ (J-aujJ I 3 j 2 1 1 t .IL (_yle 2J I jJ I ^y3 j aa it I ^j_a-*J 
^J^UI (jl£ ULaV ^1 4U]| ^ a Lal*J! « 21-Ll 4UI Jiia j-L-aij j<Uja>o (j^le L*j_*LLal C-Jj 

r LaVI 2a>.LVI bll2 ^Jl jLit jaaj Lj*L~ 4 jLJj LkjL^I (j£L^ V LUji! 

^1 x Lxll (_yJ! 3j ^ -~< t ' ^ (jLauj^?l I £ LL j-aL u3jVI» :4J^Ja (Jj-Jj a ( JT a ^ jLI i!| 

i(jl La-l V La 1 2 J<~ jya 4jLfl 1 ' £ 1 a aLLaaJI (_ y fl La 4_JljL ' d * .' <— alUaJ V <_llj_aia!lj 

IjjjJLa (_)-u-l! 4jLa 1 L^Jaa (jail La (JaaSLi t4 <m’>. 4 2IL. (ja ^a3 La (j^-aoatlai c-JLLaJ V La^ 

4_aLLaJ V (_^ja!l a(_y i i iillj» !' f ° !<(4 _Ic. 1— -a-^-i at! 1 1 1 L*> ^jl ila!! J aa 3_l V !j_* (JlL-a^j (jl aial^L! 

.^LII jjt, 4_t£. (jy^ij Vj £jLi!l 
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4. jujiU ( jr a ilajl'jej jl i(jlL>iJLj jl^-t^sl ^-ild>-l (_y]l i_n u ■a-. "ill (_^>.JlLJI (j_a aLt^a-fll (_£l (jl — Y 
I—lJLc. fjy lAXO J 0 J-A 4 jl *, c Cj-lL£ U.J i I JaJLaaj Lqj^jsO Laj_JS_a lj_4> (jjl_*_3e-l 

4 ( VM ) Jj^.j ijajjJLU (j£. i.d.fllj V ij*j}L3 lag.^.' (J*J»- iLiilj 

(jjSLi (jl Sjjj-aiaJLi ■ jl ■" c~ VI I Jut (_yJ! jJajJLi Laj_x_a ( jr Lujjj*JlJ I (Ji-JoJI (Jjo- (_£jJI j^a^M 

(j-o (J^JlIII I JUfe (jyl^. J.a'iM Juuj i 4j JlL*j Uij^tLa Ijjda (jjSb L)l (_j ^ ‘ jj-aiaJI I JUb 

.C-j-mlJI (j-aAl!l JiA>. ijjjiAiJI Cliljjjj-tiaJI (j_a j Jt, Uj 4-lju 1 1 >iX ijbLSUI 

jl SJljIj (j-LLaJI (_y3Li (jL£ ‘j-lLill jl J 4_j Jl1*j (_£jJI 4 T j3_.il!l jl <>«tl — V 

• j»jL*JI jjLillj i Ij jLi 4jj Am 1 1 fjj *;->•*. (JL$i>.| (jj£Li (jl jl i4_i Jl1*j V 4jj i~i~ I Jt^a i3jij|j {yui 

4 -ti t uUllI L^UJI (_y-^ ( jr LiJ>Jl JJ-Jl^I (_£jjj (jl (_y jig ■jej Ji_*J jaij t_j-LaJI Jjlaji (JL>- (_ya — i 

j-a i4_^>-Ij^?I (_)i- J— liil q£j>- 4j_*J l 4 y I 2, lb (j_a g . " i i_ i, < u (jjJI (j^JL>JLi JO-tii dl (^1 

JU £. iaaU ^a_i i >i .3"i (_yil 4, i i >i lib dl _u_i tu 7r. ~itl (j -a j^_£jJ,l (j-du_x_IiJI (jl 4iaj>*jL_a 

i~ll a <^>tl (jj£b (jL£ ^I—ljI SjjI^ ( JT a (Jio I jl ^jLlil Sj)ty~>na (j£. -^j^cA JlS J l (j\jJ jj^> I 

. Lc.juai 4_aj>ajL-o ' ^jll (Jjx^>jj| ‘ ij 1 1-> 1 1 

3j-iii£. 4_u±>aL>i]| 4 jjjJ < _ r B 4SLa (^ J-jjt-UI (^jLjj^l joJLslJI 4iaj|jJ Jl (jjiLsJ.1 (jlj I jub 

jjjstJ :(Jj^?l jlj— 2JI fjyS «-b>- ‘^p 1 ' ‘ (Jj - JuaJtA (jjj CjVM-^jjJI (jji-C. (_yjljjJI (jA-uj^tliJ I jJLa JLa 
4JLjjJ_tjj^aj t(jL-uJ^?l 4 j .^.4- ' q.ljl.'J 4JIjLjjJJ 4_pljjJI 4 . „, t i^tl CjIjjI (j^a (_^l ^al J-icIL^I 

. ( Vo ' r )«4jj_j 1 _ L 5| 4i jt.ixtll (j-liti-so (_JjC.jLi CjbjjJ.1 4 j_Li (_y£ (_^>-Jl 1U jl i4_Oj-aJI 

i_4a jil (j£ L«| 

j-pi 4_Lj-ij^>J,l diLia-jjjJlj t4 j 1 1 uLuJI LjM-i'Jl-J Q^Uoib ^-La-mJI (^jjla oL>ij| (_£) j-3j jai 
(_yi£. 4_La Y 0 SjLU (J_iLajl 4_ujjjVI 4_LaLi3^l ^jj-Jlua jJia ‘/ V ° r ^4_i^. jl_£. ^Ij4 

o JlA (_j_a t - c N ~ 1 1 (_>pj *_> (J^-Jlj (J^ j b'~»- jj i4 a j ' < " 4 j ij -w 4 a j_i ^Il_a— nil (_y5 (jALaJI 

4j| (_y I r ^^0 (^l.jti'^l (j-pJI 4-il a. >J jSLipj_jJI (j^Lc.1 ^yAA ' a £ ^' f0i '^4-a jJI 

mi 1.1 j Jl xs > I .( Y °°)Jix.ltl (j-li.ti-jo j-3e-i L^J i_al^5e_i^?l l_ x I a-."i t (_p>- 4 _lLij»JI Cjlrej^fl it-i i />< 

(^Jl (jl 4il_<iu (j-a jl-fi.a-l (_^l aljp-l jj 31 ^ V 1 / 1 "\ 3jLU I (jjjLSJI (_ya ^^ajj-aJI 

e-LjL^HJI ( jr a (Jj JjLlII (_psjJiJ 4_ul jjJI dll a j^aJI j—laaia I (jlj il Vo ''^Lx>- jJ j_u (J-mlll (ju u ,->A 
(_yJI J <^~ ji_a ^pil 4al i^i II JIJL^I S ij H « I i_3JL>Jll (_p3j_»_ Tuj ‘4_Ac. L_ial_*_a i 314-11 ^ ij *>■'11 
l4j! i hLZlII Li^Lkil (_ya Ja-Juil i j 3~ l 314-11 ^^JLxjkJI l_lj^J 1J| (JjJuLill 3 j1_lC.j i Laic. (jjj_iitc. 
^La-ujJI ( jr iJaa <4_LaliLJI SjLU jal W ' jAjp&\ I A (_ya jjL^sil jjjJ I i i ii~ll (jl La^ 
^J—Ut li. I 1-dJjL^ ij»L>-jVl (^ 4JL>-Vl jl 4 I iS>, -Li. I Cjl_iiajj_jJI (^yi^. (-JjlpcJlJlj CjLj^jVI alj^>-L 

j-j^>l_L*JI (_ya JjjL- tT JI jl ^juu ( jr tia_a YV j«aj! * ^L*J j. a . a '^j-i (j-a (Jj^l (_^ 
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j.l'a.'a- 4, x jg^aLj^JI 3jLL! I * ^Lc. ^U^?l £jjHI jJlj^sI 1.4 £ 1 4 i u~x ~>Js I 4_tia_uJJ 4 _xj>- jJ Ij-ajJ I 
Lot i<j\^L>.j (jL^ul (j-* 3 jt 6^i 6-° Jii. jl njl^aj^U 4 jjIjjJI ^ t_t£.Mi!! 

4_uljjJI 4_uJ_t4Jlj daJtjJI Jl 4.C. I £jiej 4_l4 4_LoliiJI SjU! 1 _ t £ (j jJLj £j_i!uJU 

LriUJJ^ (j »''»•. all 4_ulI,j_iJI 4 _ljl_4^>>JI CjLij45j 3 aLvj i^jL*JI_J se. .~.~tlj 4 jLSjJI (jc. 
(_J! CjIJ (_)A3j 'J ^ * H 4jJjjJt 4_LJL4-3t-LI jjIjJI i^al M“l 

' 4 ^ l(jjL>JI (jl ml^l Jjj ASe-iJ (_yJLiJJ (_y^ll ol_3eJ^?l ^4JjJ>OJ l (J^ Laj CjVjLujJI (j-L_ujJ >0 

(^J! 1 — SJL^J «.|jj>.| J£ 1 ^ (_£jJJ»ij| (_<iailj (jLujJ^I JjjLa. Jjjs- Ljjjl (jLLcj: ^.uaLdjI 

,( Tov ) (. J jxilll 4JiL>. JjJl*j JUo| 

4laj^j>. (4-i-uj iia-i!j_i^ Jjj>- ‘ I M * 4_L uj (jbl—JLi LaLjJjl j^jj-a 4 JL-UJ Oj-lo, >• 

Ji»jLi]| ^a Jijr" i n 1 (jl CjjJoca. i (_jji4 L>J I JlLlII CjLLlsJI 4j>JLl4J 4jIj_jJI f^juaja JJ [_C,y ui 1 1 1 ^a jl _ra-. 1 1 
(_paj^a (_^Li l^J 4JajLc. "i? i4_i£j_*js jl 4 j$ jl< u jl 4 i,lS>L,A (j^ajl 4_J|j! jl 4 jj4jJI 4j^>JL ^ m ->.11 

. ( VciA ) lJzjjjla (_£jj!uJ 

(j_i_u jl iCjl—ujLaJU J-La (_ il « j~ i ill (j£. 3j i_2 t~/j 3 ' '34 4_uj_*J! CjLuj iVi 11 Lai 

4j O-aL-9 La (_£jjji ijal£j>-| ^j4 4_al_*J! Jl£.Ij_2JI 4_l3sj- j«j Loj 4 _i a ~i^ a a\j iL^jLLaJ CjL*jj_iIiJ 
(^ <La J loZlU CjLejjU 4_i3jLLVl CjLailSL*jVI SjJlI^ CjI jJlIJI (jA jlj 4jj3jJLv 4_uL2j 

CjjL^ (_yjil t4_lJa-^Jj) j 1 1| 4_aaijl_a-U CjLL^jLLI (j^. 4jj. jC^-S-X I 3jJl1!!j i I J.L 4 (_ y fl 4j|j^j| jLL. 

CjljjLellil 3 jJl£C->3 1 “ 1 1 1 J 3 c JJL>o CjL*J^j3u (JSLu JlLG jaJ (_ 7 3il j 3»! jl Ja^>L ^ 

jl_j->. (_yJ! 4 J'J 'I 3 tl CjLjiIjJJI j 3«! CjjLil 1 t ( Vo ^)(^j| ;j -»,Hj 4_plj_jJI 4 /.i.li^tl (j|j_i-a (_y£ 

,( Y ^ ) 4 I I t ~ 1 1 <>< 'J I tl ( jr L. CjLe_l^?l 


: aww^llj W (jQ (jWSil (jUM^dUg 0>JdH Od^Q/Jk) : <JWA 

(_ y jfc jl i4ILa^>. (j^a L^HajjtS (_ 7 -ajVl JUjta» 4-aj^>J 4J!iLa-« 4 j3j^>. 4_l 4 a u >J 1 LjL>JI l£JUL 4-1 

<_<->■ I J (_^j^?lj JJ <>«tl jya 1 ^L.3-a-g i( Y "" ^4jljj>. I J|;i4^>- (_ylc (JSLI1 (_ylc. i4JLa aj^>- 

.(JJA4J>JI dlljjj.i^a.11 (_^Jl^.| J< ujJ (_£jJI (jtifllll 1.1^ 3>- (j4 
i4jj_o-*JI (Jjl^isl (_^>-lj-a j-J-a^>- (^J {Sj- Ai^itl ^4 1 >i >J I 4jvLai-a ^ (_y4 4_t 4i>i>JI LjjL>JI 

.(JjvIjJ^I i>JLA (J$ (_J 4 (_ r I = jj>iJI ( Jr l ; ujj^eji I j (_ 7 J>-jL*JI Ji^JilIl^ 

jO_lLu (j-L>- JLLjL (j 5 ^J La Lilc. (^yjvjLLlI (Ji-jilll (^ i(Ji-jIiJI I juk 4_ukl_a j^j j_a JlSj 
J 3.JJLII (_y^J Ly^J"^ <— il— i-aJLl (jiajj—oJLI 4 j 4 , „ ->.tl LajLiJI (_jJ! <_)l_L<aJLI (j^_j»JI (jLLo 

J_L£. CjL o _ ^-> (j£. (jrjjv (jlSLo 4 j^jC.j _4 Cal 3 <^> (j£. Jjj.a . ^ ..4 (jdj>. JLLjL ^ n I M -a- "il l 

(_j4aie_ifuJ I (_y5 V! jjJ_l V j £ ^ t<_ ll 1 11 '^?l ilajLlLLl ( Jr 3 j3jj3 tfJuk Ji-jL^JI 4 jl 4 r jj|j i4.ljjC.j_4 

(j-4 (jAj>- (Jij (jl Lo-£ i^jLtil I jjLIj V 4_lLuLlL!I <>LjLL (jV i4JLoi (^1 Ja.~il_i Vj 1 4 tu a\ 
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» l J-a c. I J-oL£ j jJs c. J_3j oj_pj La j_Gj V 4_t_a_u±j>J I oL^LL. L^JLiolj <"i 

4JL»-Lil JGj ^J! La J-S-ij i4_ujjL]9j 4_lC.j_cu J$l Li a (j-a p ' " ^Jl 

J-tfl 4 jus, tt g\ a j2,~itl £-A i<Lal_*J! 4 Jjj^>Ij LI a"f I 2j_a£>L*_a CjL-u!jJ 

L}LL!I ^ i J I M Tr ~ 1 1 J (_y3>.}L*J! Ji-alll La ^Ic. Lti.u^G A YAY )4^I Uf I 

JSLAJI ^lc. 

: J) d>iil\ (QJ> : V<?\ 

cG-u i_£jJlj j»jJI (JGj 4_xla£. ^ic. <_i_n.U (2A>JI Jrs-a ^a_iLall JLiol (j-uLla 
il_ul^-L>. ojJuu^ja til aljjJI ^ylc i LuLjijI Ja-JiXI jJ-La^a lj! <_dJj i4H>-LI 

jl ^L>a j tj^a (^jJI (^jlalll 4_ic.j)j. Gta J_l.sI £-a JdJ I IjUfc J J L" ' La$ .('"''^LuLu jl 

Lli^^La ^±juzjj ijj-GaJI 4 £jj (jl c—uta. II ^ L 4 Ijt La-lj ^e.j -loj >JI J-lc. <_JjJ_La 

aLaj jj-La (j-a (jjs ^Gil jj-GaJI jl (jli I j! Laj^t>s jl 

i L^jJaju J> Gall CjjJljs* Cj^?La-lj>.l cL-l>- (j-a i_ailitj ^ ij ->ill ^jL*JI CjLj-iLa 0-)L£ Lt,j 

{jjO (jj-L^a j.2x.>JI Ji_£G IjLa i^^SJljs* J^ 4-Oj-aJI jGLjSjJL lLsLj 

iHJj J_£l 2_) ^aJ (jlj il (_£j|jGj| jlj 3E_1 JjJiJI (j£La-l LbjJaLic_a ^Ic. 4 _j^v^L£. aULv 

/ ( T ~ v °)i a,ji r, r I JL , ' ju^aGi.1 4 -I.lj-u jJ I f\ <>»al ^Jlc. i J jLjjJI i>juk jL~ 

(_<jj_3cGJI J-u-i-u (_yic. (_ y I-L>JI ^->L*JI *J > ' V caajt-i ija$->iJ! Jalla Lilli (_^oi <^~ LVI Jjil 
£3aj AX I <-;LL>. (j-a 1.L a ->• alt (j-a (_,£■■ G Laa Sj-aLLUj 

,( Y '' v )L^la jaiac.1 jl l^JiLa VL> Jajj-Aa JUjjLfli,! 

i y£. Lai 

j-a^?l i_^ La ja-4lj nj^jLlII (jr Js ^jIjlIII ^a£L>- £_a ^y^^LiJI Ji-jLlII ^a£L>- (jjUalL^ 

JLalo-l Lh° ^Ic. j»l JiS'^l j L-L. ^^LsJI £y> I Juk i_Ju>o ^jPJI j' L-LVI 

JLJlGJI Jj-L L>>3 4 L JL_aG-a-l jlj La.Kj il_£._ji_a-a ^^L*JI ^ I ^ (jL^ iaLa_ijJI 

^yLl aLaG-C.VL) tiiljj — 3j_aGj«_aj al_iL^?l (y Ll 4Jj i a, a 4_2jjJiaJI i>j_4 C^e-i-t-al tLaa- i (jr I ; Lj>ij| 
,( YYA I ^^a -ulo 4Jajj_L CjJl£. i L^G-uiaj 4 jJj>JLI ^jLlLII 

4_uIjjJI (_)Llj_aVl J_i/a-,j>i1 2 jjj-Gsj i I ^AY (jLLtail 4 _uL1 > j- ; lII 4_ta_a^JI Cjj-ajl Ju9j 

Ja-jGJI ^jl O^LLalj hjLAJI (_<J>-Lt^> 4_2^lj_a Jaj-iioJ iCjLLlj>JI (3£>L (>£■ L^v^I_£. (_pJI 

(_p3j_a- 1 ij-aJI 4_iLt^>l CjJl^G lil t^jl i^itl >_<jvL^-> 4 2 a J a 0,3-^ '~ g, JL^ 1 '~ l,a LJJ^- 1 < Li^I jLiXI 

j— lii-c. j-Jj-51 j-aaJJll CjL_i_^3jj tiilj CjJl^I Jl_Sj i J ^ tl. ! l 4iS_i J-a- 2 — -»i.t I ya j. L-v ^Ijj 
(jL^j^l 2 -w J3^>- LjjjI (_jLLt_a 4 _l5L2jI adJi j j. 2~ j it~il 2 « tl 4_JjjJI 4_c,»a 1 

1 1 Lr^>JLl 4jLa^ (j^Lc.^?l yja 4_Ljj_aL>iJI 2jLU ij»l W'X (_JaJlj 


II 


ugjlnJIg QjujjjiJI &o yjiiiill pginll yil djjill 


Q 006 jiniiuj -jiglfl 3 5 llinll t JinJI 

(^Lk!! ( _ 7 _3 £-1j. Ai..~iH Liilj-i JllLI jL9j t(jl m.iVI (jj S, ,-a-j 

* (' r ' 1 ') L^lajJLuj^ _i LuLlI iaiaj I oLsoVI Ijukj h£j.Ju ill 
(j-o i(_p3j_«jLl! 4 A H$ 1 j Jlj La £>L*JI (j-° ljuk D' O - ^ *— 1 ^ “ -* aLu^jLs CjLujIjJ (j| VI 

<j-a 4 _aJt_ic_a ^lj-il <^1 o' O^aJ t _ r ill 4 j'j 3 " i n U iJjlM Cj-L 3 > (j-aj ujIjJljv (±t- uv 

.( TV ) (^LujVI ljuk ^ylc. g.UI Lg_a£L>- (Jjl 3 c_i j-aVI i LLiLui al^jujiil j^lC. CjLLLj.jLIj 
: OUUli^l V)^\ <j 9 (QJ> : \w\j 

JL 3 aLjJLa^ 4 JLv (Jj 4 _jj>-V-C- 4 -JL>. i 4 _La_Ljaj»J I LV— >>-!l ^Ic. ^ 2 j i.jxi.’a-.~i!l JlIlII (j! 

^ylc ..Latl ' 4H-u^ ^aSL>- (j ' 3" .".I j^SLa-iJ i 4 — 1 1 ^JLt^a £^a CjI j n i inr~itl 0 ->i J 3 -uaJj 
- al j £ , „ a Cl)Le_lLl 33 j-i^>L*JU (jjTo.l—iJI I £ tal i" t _ y lll ^3 mi 1 1 1 ^1 1 ii->i!I 4— lLl-Q-^III Ojlalj_ 3 -VI 

(j-\_ a-uis 4 -L L La-Je T iil CjL!jl».VI ^I^jI ^<wi >1 3 "t 

jl i t _ r S.l->- (_, aL)C- Oj ii‘i^ aU-tisj-a 2 UU {y£L ^jU oj A "1 1 Lr _ca- iWs (jl_£ La : J3VI 
^ -t Tr is-i "1 4 iLilli Laj iCj.}L>. jplj <5 j_Cij j! aQa-Ls-j njLu-uVl t— al Ala^ol 

i^L a?r."ill jl ^ 2 _ 1 .J j.i.'a-.'iJI (Ji-jLllI ^1 aLJLa (_£jIJlH!I ^_yJI <_ljJsl ^jk aLiLLa-JtdjJ I CjVLsJI OJ ub (Jll-a 

J3JLI (J J j a 1 1 |j_!k (jja 3ib ^ 2j t >1 >L (Ji-jO aL.^lcj iJLa^vVL (_£j|j_jJI J^LLILa 
,( TV ') (3 j I II (_^jj| iaLuvaaia>JI LV->>-II t _y2LpJI j_y3>-V-*JI (_^>-Jl 2JI ^1 aL <S^>- 

iaLLJ>-L^> (_ 1 1 1 1 L-l V La !^ya aLO j i2->r j| 3 L i a j| alL ^ t Ll-U-aJ>J (jL£ La :^jLtJI 

l_£jlll jl ‘at_JI jJaLlil tfLlbl C 1 a Ij CluL^tJ iS^LltU aLLt^JI j-±£- aU^ jjJ-iTuJI — ^ 

(^1 aLlx^o at, J m All I al!L>JI L^-ijiJ t I j-l-.l.^ l_L£.LaIL>.l aUja> LuaJ (JSLliJj «L2 jLu 

Ij-u^ i_a_lVI ^a-3=a>. 03^>-l 3I Lilli O^aj ‘Od^^"^^- 1 aL>.Llj| a i 2i « 1 .Via , „^itl 

(j-a (jlaLua t _ ? JjV 3 j-l!l£ jL*_<il ^3>J Oi^d j' aLLkjU <s 1 _jJ 2 jVI Ofl.lj O-peJ 1 1 Jlj>- 

2 JL>JI (_ylc. L_Oaj| (J-a-Je-Ti-a OjVL>JI i>J _ ik (j^a abLii La jl iM-a-a>l j-Jt—uu ' ^ -t a Q 1.L1 V I ^ a » » 
^}La-a>! (_yJI <-a SJ l^J Ly L c 1 *' ^ 4 L!-^ c -J ‘^jIjijJI ^Sj>- J^Li^ 1 al-Lj^j-aJJ (_Jj-SVl 

3 j Jij JlSj ‘.(^jljOlII ja£L>- aUj (J-*-ail ^Lj-a ^J-UI I j-ib (j-a CjljjjL^i 

4 _aLa 4 J I t_ i^£. L^-j—ifu 3 jjL>- 3 1 iat,_i xLaJI CjV-^-iiJ,l (jAjt-jJ aL-LjaV-i-ul 

I ^ 1 3 i i jjl i^La.^II alj_>.VI (JMaL (j-a L^jjs-L^s (jj-Lj-I O^J al j iUII 4 jjj mil OjVL>JI — Y 
* 3 3 ~ a 1 t-i / ..j " a Lfljl Lilia-i (_ 7 IiJL£ JllU 3I i(JLa->iJI ^aJL*-a ^j^a LaiLa (_^aa>J 9 JU- 

(_yjJL$ 3I i(JLa->ill jaJL*-a £ya ^ai*-a Q J * x-aJI i_a_iV! 3I C-i-ijv 1 aLJ_La^>iJ aL^-l^-SE-i 

(j-a ^ 3 -lII lj-^3 i4jaL2JI JI 3 I 3 a ^-u^all! Qi-aL^il I 4Jllal at_iia-»-i ^ j 3~i 4 ajja-t njHa 4-alS Lilia-i 




ugjlnJIg ojujuiII yi yjiliill pginll yii djlill 


2006 jmiij] -jjgtfl 5 5 liuill 2 null 

CliLJjjJI I j (_ 7 -Lc. Cj-l^u CjLIj^-^I j- a Jl_*j 4- L l-q— je- T l} I all L>- 1 j_>J I 

4 IjVI (3J Lia 4JLLL I l e~ a 4— Ju-A-je-Ilj I pLi-a-it-II ^l£Ls-| j£. C> aACi 

.( WT ) 4111 Jli. 

2bLUI jj£i (_y3JI 4 -two-uu-JI CjVLv jj-aa- -Lc. j£La-i (j <<1 j 3 II 'j 

i4ll! (jlL j--i_Lij ja 1 4-m 3j ja£L>JI LgJ I juh Lr S Sjj^JlU 4jL*1] 44 -iLLa 4_La 

3Li^JI f l_33 di^ ja J . - ^LAII r LaV! JjJL - <_£li*.yi Sb^ikJtl jJL^ll jV 
,( YVi ) LgJ 4 -»-l a >}|j3 La t— LL>- fjfjs jiljjfcl dx-p» ja V iSjL-VI SLtaell LujJI 

> jj^JI £LjjI 3jalj 1^,2 (J-L-aae- l ll 4xsJjx>- j-a ^a-m-3JI I (j J- 1 -U La t _ y lc. Ljjj—LxaGj 

£-LjI SjjL ja Lgjs-jJtJ ( _ 7 xll JjjaJI ‘LjILsJ La (jSJj ijaj^ta 4j>-^,3a 433JLH 

jl jLjJj Lgjvjj L^x-ai jJ La 4 jJl >>i->. 4 gist LiLLaJ t all Las- L>J I j) all Lu-u-xj* 3J I ^Jl jj-^JI 

olub 4jL>i> La j| i^jLiuil j_>x>L3_a (j-a j ^ 3 a 3j_<-u^M jL_a£ (_yL- 4_LaL>JLL3 > L^L-V L 4 3lLj 
^L_i 3 iCjLp-L>Jt ^l aliL I_a>>.i 7 r.."tll (j-a ^L a '*■"11 alj^v^M jl ^ (Ji-J-Ull (J 3" j a iali^LJI 

.4JL>JI i>juk (_ t 3 4_iaja->JI L}LL!I i _ r I-ujjjtjJt (_^>.Jl 1 ]| 

ali^?La-ILj>-l (_y]| 4. LjallL jLi La 4-xa— ia->>-! I L}LL!l (_y L_a> a ■a-.~ill J^JdU! (_yL (j^Llj La-^ 

J^t-3 LLa i<Xi a^ti ->11 L^L>JI (jylc. (_)3 >-Jl1!I uh 4jj i^jJI (_ y li^JI JlUJI l-j-jij ijj-jiaJI 

tfj) i i ii~tlj <><tl j_-a 4-1 Ji.i >1 -a- LM-i>- fj m i«>i (_^>-JlJ j-a (j^>l -s-VI (Jjfcl 

jl_dLc.l iLS / .. . 1 3t,l jl 1 * r I • L 3 , .. j.^K 4 jV 1 j^_ 3 E_i M>a ^?lj i(Ji» Jdlll I Jl-A jl ^- 3 C -1 (Jj 3tl (j£La-i 
CiLlaLsJI (_jjia^_i ^M_*JI C-t-Ljv (_yl_L.>JI ^M-*JI 4 J i°ii ~ 1 La-a J-L^l Li-A 4 J—iLt-jj t4 Ij i << 3 -II 
. ^LjI SjjL jGj JiSj iLlIL. diLu-u >iet.~iII jJuLb V (jiljjJI j- 1. 1 >1 ■a-~i 1 1 La-Lu .oLjjj.^,11 3 
4_t a -m ->JI L^Lkil 4 _i L l 1 >1 -ao jl 4 -jjs-^Lc. CjLL*J u -ua. _i a-...^G.ll (Ji^-Llll jl jLLj 

( JT a ^jj-a-o J jj_da dill Juvl 4JLa J-iljai ^ <“■" (Ji-Jij (_^La “A ' uJu jaSL>JI jL-G 4 _lLuLllIIj 

I Juk j 3". i j^j ijJ^s-jJI jl_^>- 4_a ^js-ljJLa jij-Gi]| jlaJI (_ylc. <_JL lilj I jjjLaJlj ^jLull 

.aiL*. (J^ ja c—ut «L uj 4^-l2j jl _^>>-II 

: jjjLall Lai 

4^>-LIj j_^jJ,l j-;ii».^?l >1,311 ja-j^so (_yll — ^jLoJI t _ r 3 L a £ — Laj-a-C. CjLt-j. >L~ill (J-LaG-3 

. 4->aljjJI (_^LI 4_aLII ^1 < 11 a VI 

jaJ (_a- Jail jl ja ja-LjJI (_yL. iLLL L^j_^_du3 L^J l-lx _ iL.ll ^^Lc, c 3'L > j^jJI 4 3-LxLa-i 

i - jJlC. j»La| (Jj i 4 _uL 3 .j-a 4JL>- jaLal jSL ^aJ c-c-ulaJI jl 4^a;j-i3 L-u-aolIj t <4JL^-L1 (J^xal i_3JLitJ 

jLa . l VV °lj.L,->JI Ijufc Joi, (jdaj^J.1 (_jx Lj_*ILi ^-a-iaJ V (_psj-iJI Ijuk JLaj u>aLx>-l (JjLcj j J, > >'>- 


II 


ugjlnJIg QjujjjiJI &o yjiiiill pginll yil djjill 


Q 006 jiniiuj -jigl/l 3 5 llinll % JinJI 
(j- 0 ^ i "m LaJ Ji*J_l]L3 i4_lLl>JI jJl£- CjUIjj-^L J Uj Ijla 

(_y3 d_Lj^> j ^a. -k] I 0 jufc jl_iJLc.l ^yJLlJLj iLgla j_j^I (JjLJlIJI 2jjLj>. J-sustJ 2_jj!jjJ! iLmujl^JI 

jLI 2JLa-l->JLl j-LLHI (—c^ulnJI ^jul LaSLe^a cL_p- i L$-aLL*l 

(_ < 1 1 m La jj-Ll 2a^ 2"tl (jLiiuJI Iji^J LL!jl£ / jl "< r VI I .jiLtl ijJ.i.Ll lj! I L-l Juu 

. (J ujl Laj Lu-a a - ' U.I 

4 j 'Ltl ^L r VI ' (J_a_>iJI j<LlU ^ j ~*- .". ~tl J^JlIII I £j_HI j_iaa-a- jJsj 

*U a t a ~>J I L}Lkj| (_ylu>JI (jlxi . >i a-~ill 0j.L,'>- (_yL HJj JlSj 

^yLl ^kl *\AA (^Lu-u^M ^j. Ai~ill ,^Ss 2LiljjJI CjLt-lVl JLa-C.1 y iss, ■>• j_a LLI Jl£ i4JL>.j_t,| oj-ifc 

. ( W ) 4_<_u Ij j Anllj 2 jLjJ! 

tlut-i LL>-^? L^lauljJ ^a"< J i ii dup- ulus.) ^Llso (yJLpJl (Jik-jUJI LLia_a £_ijl ^5 A 
4jj_aJL]| (Ja-ljJtL 4_p_aU->Jlj 4-LLulHJt (_y^ (_yl-U»JI (Ji»Jl-lJI 2^3 M-C- l^LuJll-uVl 

(Jjv|j_U (j^JL>JI i LI 3 ■ „l ^ l.ua.srlllj (_yj>.}L*JI (_ylu>JI (J^.Jl! 1]| j-pG :4_<jLLJIj t{j\, la- 11 

^1, mu ml 5 j r JJ ,", a :4_3 uI^JIj i(j-dL>JI (_)a. !'>■ (_y3 ^ •>■ ~tl ja£L- 4_i_uljJ :4_ULiJlj i3j^_$jJ.I 
><jr m ^ tl ^}L*-!I <_y3 l^-La 3jlo~i< »Vlj »L>icVlj 

0 J/jaJt)\ d>\/)a\) \\j W ^ ,^ 1 0 >uH a 9 ^ : JW)\ 

njLjuMJ 4 _lLlL>J! SLpJI (3 j i ii~ 4JL>.jJU (Ji-jG 4LLu Lilli L^LLJI jjl 

I juk dLaj dll a u~> (Jj-al jjfc 4 JL>-jJ|I olxJt (jr I ; L^>JI Jj Ju t - i ll (jlj 

jjS Ji.JulJI Lai 4( WV ) < _y3lj_jJI (j\.iu sc . ,.~|IL jl^J La fj\£. I j_g_3 i,j^>-^LII (Jjjj-IJI JjJuujjl 
(_y£ (Jik-jl njLuMJ 4jj_a-*JI (Jjk.ljJ.1 Sj^»T aLullsJI 3LpJI (j-° |jua5 4_La-uj->>J I L^L>J I 
.( TVA )jp.}U| J^lll J_uG 4J (J-uL id~l a is-> Jl^ (jLuj| 

(jj£Li j»Ll 4 j^Ij 2 ■>■ j3l tl j (jjSLi LjlIxS i I <^>-1 l^J ^yjj^/l 4 _uj1>JI 4JL.jJ,I jjl JU£. 

iL}L-JI oJi-A (j-a 2 _lL>- (j^a (Jj i II I~ jjlSLal aLaJLsJI j^J-i ‘ i LL>- SjLlu Cm LbL^LL JJlC. 
(_y3 4uc.L>JI L^LLII (j-a Sjl-LLi uVI qj il' rv ')2_ujliil 4JLs^j_alI 2^a-j 2,111 oj-ifc cLLaj lil iLUiSj 

i^jjl 2be-t2lll i>juk (_yi (jr Iu>Jl (Ji-JilII Cjl_clac. ^jl Ijj^j J i4j5e_lLV| JuJjj 4JLs-jJ,I oJufc 

(_^j_iLjJI jj^-LxJI LS (j^SL I j-4 ^yJI j.LilL-3 ,l u ')j»jL2JI J,i>illl ^yS L^jLL 

L>L>JI (Ji^JilII 4J ^kjLaJI J^aiJI (_y^ l^_j-3 L3 L^J ^jl (_JaJI Cmlj (_y2llj 4JLIj_a 

LM-^>>JI (_y3 (Jma^l jjl jl i~ r VI fj\ju ^a i3 J-i J lLJI 4-aju»JI 2_ulc. uAij i^jJI 4 _lLuLl 1II 
4J (J «...■>• (j-° lULubj ijljui^M 2_uS uJLLLl 4 Lv|j_> 3 (_y5 Lai ij|jufc^?l 4uLaLilII 

i4JL>.jJU i>juk (_y3 (Jr^ OJ^ l 5LP^ Lr^*"^ i^uailJI «Li5 ^<uj Jjl (j-a Laj^v 

,4_lLuLl 1|| L>UJI (Ji-jlJI (j-a 2-aj^ J-Ll 


II 


ugjlnJIg ojujuiII yi yjiliill pginll yii djllll 


2006 jmiij] -jjgtfl 5 5 liuill 2 jieJI 

Jl i >i-a- LjjL>- jjb (jltjj?! (j-LC^i ‘ « jM jjLso LjLLjJI (_y^ (_j-Ll>JI (Ji-JLitl (jl 

jp.jj j-a Ji_ii3 ‘ d A I" 4. t, I i_£3jllL>.L) i—ktlitj Ji-jGJI Ijuii aO r 5J ~" a O^J 

I Jut (jr £ (Ji-jLjJla ijjid (jjJ (j-a jGLv ‘’jld&l J i4_ajj>. GJLUj j? (jjjtJjjM (Jj- 3 L£-aa>JI ij^ 

jl <" a- I Lai ijl JufcjM jLlIc. 1 (jd I Jufc i4l».j_U <sJ_A Juu Ji-jaltl (j-a aL>.l_il ji£l (j_j£L) ‘-^■‘^J-tl 
jj. G-i, II (jj? ij_i^| jl 4jjl_mJLa dLtj aLaj^>JI (_, 3 u 3 (jA-LaJL) ab^dij j| (Jji^, -a- (jLSLal 

. aLLs*jJ,l i>JLA j-j^I (jj£L 3-jj, ii’i 1 1 jl 

(jd i_dilLje3 V 4JLal$ aLajj>. t-xuM.IjSLu3 iaLx3 jtGj J_*_ij j^_iil aL*jj| j-ad (_y3 (jl 2 .->JI Lai 
alia LaJj-^Li J_cul a(JL>.j_U oJufc (_ r 3 (jl_L>JI (_y^ ( jr LiJ>iJI (J^-JlHII (j_j£Li3 i( jr a.ijM J,, 1 . 1 .V 2_aj_^. 

. 4_2jL-uJI 4j_>_a-*JI 

LjUJI (_y^ Ji-JilJI aLdJj-ifoa l 4 lag. aGl-Lp* (_y3 (Ji-jilll 4-iC. J j. A a 3 -ijJj-U (jL-ujjM Lai 

. 1 g"< 1 m IjC Ci a < (jr^l 3-t a. 1 11 >J I 

1 al , ., li't ^^5- jL*JI J^JiGJI Ju>.L) aLajv jld dlLlLiJ ^ .~.~tl (_^>.JaJI (jl j^jJLl 

ua dj|ja>.! alia (jGL>JI j-a-C. (Javlj_a (j-a aLLvj_a (_£| (_, ii^ j -V i~i~ (J^-jG (_£l-fl 

JlSj 1 (_^>-Jl 1 II jlja». aLi_3 ^JS-lj-ILs jj-alaJ! ^ajlg. (j-LlJI (_ r lc. t-ilc. I jlj i(jjjL 2 Jlj £^_iTaj! (_ r 3 ^jJLa-« 

.4]U (J^ j_a l-cuiLuJ IjUfc jL_ia"ij 

: (j^jLaJI ^ La? 

(_ 7 -ujJj_aJI Mill JlG^ i( JJ j>* jL_*JI (Ji.jGlII ^a£Lv a(J ^ ^ ~i~tl (J^-JlILII (jj^ (jr^- aLu-S 

jr..iL~ill I j_ib (_)aijLaJ (jl : l^ a -A l (j-a (jrt..I a- . lt ^ 'J~^tl u ^->._ia-..i' 2 ~itl J^-JlIII (_ y lc. SjiJjuC. Uajj-ui 

4_iGsj_j_jJI jl (j-LL>JI (jl_^ lit La JljJlj>o (^1 l _i jl a c. gjl..i.~i.c.Li (J^^>JI (_ylc. j-SLJll 

4jIjlj (j-a (_yjjj?l 3j. iln tl j^uLi-uj/l La^ 1 LLj-sta LiGsj-a (jjl_a_^J ijaJvjJI (J7 ^ l a Aj i4.j -Lj. I 

(_ylc. aLujjjjfl Cj L«- jj.i!u"i 1 1 (_)GaJL) 1 ~. <^" La$ l ( VA ') (_^ ~.~tl (_^JljJLi ' £J a ^ 4 ni t S^ILa (J^L>JI 

ja 4 j| i(_)Laa_a jl (_jGajj_a (jAta (_yfl I j j 1 n (jj^J Ja-S (^j-tl JLajkjtl (j£. (jj_jjjfl 4JaLui_a 

ailtj (jl (jjLi»jLI al j aj 2 itl aLijtUI Cj-iLs-Ij 1 jt j»l LajJLa j_^a j?l I Jufe (j_j^ (_y^ I j at~ -^-1 

. ( TAr ) aLuljjJI (_ps|j^j?| (_^jjJ j?l j»jJLa j-JlC. 

3jj ) j-aa> ^ 1^. aLalaJI 4_a- tsi ,tl (j_jjL9 (jja 1 ? V/ ? *\ Y SjLU (_yi (_)^a-i La^ 

j_aj?l il^Gli 3 1 tl (^ lc. (jjiaJj i4_i_aaJ»Jll 3_Gaj_jjJI (j^a 2 «L»3~ . ,.t,l Lijl_>JI ^ic. <^<~tl 

LLj^^lu dj j jd>- t a-^ 1 (_?^- JLUJ I dj I a I >- i (>* l^.qjlGl jaJa-£.J L ltd aLti_3 L>Jt, I (^1 (^jJt 

aLuljj i _ys\j-a\ d>-jJ (jlj i(j-L>.jjJI (jil j 4JjjJI (j_a (j^a_i->.jG (jl Igia (Ji».jGl]| dilalj^>-jt 

do J l>-j i 2 a ta-uaie "all Jl>-I (_y^ (_^o, j Ir dg 1 1 I Juk (_£j_ 3 eJ (jlj 1 la^ jK jl (jlj>-jjJI Ju>-I JU£. 

ojuk Jl>.Lj (Ji-I lit aiLlj^ < ajJ I (_yG5La 4^aljdj (jlG-L u (_)-<aja>- LkjljLla 4 _ij^£. 


II 


ugjlnJIg QDjjiiiJI 8^ yjiiiill pginll yi) djjlll 


Q 006 jiniiuj -jiglfl 55 M % JinJI 

: oal&U oJ>\/» (j 9 d>u)\ J \ : &)\/)\ cJM>\ 

i U»l 2 ■ «l (_£J Jj i—3 j..../.i.i 4_u_lL>JI aUjvj_U ( Jr 3 ^ m . .. -»-"tl j| (^j>-jL-*JI (jl (jJa lil 

^Ic. al_p*jL*JI «L>*L>JI aLa-jJ J (j-\-L>JI J a a~ ( JJ lc. aLb (J^b-lll I JUk aLu£.J)j_uua JJlJ*_!ZL 3 (j-l_L>JI 

t^LUl J£AJI 

jl^ ^' rAi )(_ y ajVI <Laju>- aCLaja>. C-i-3e-u.al 4 _lLlL>JI aGLuv £y> aL*_ijVI j^uuVI jjLao Ijl (j-uL>JL3 
(jl£ lit La| i(j-\JL>iJI I juk Jal a. i u\ (_£.ljj (jl aLLufu (j-a jj- L j- LJX alj-uvl 

ojI£ iJi.jLt!l (_y]| <L>-L>JI ^ iWt7T\ 7 >jj L 4. 1 1 abvjj ^,tl iLcvjlc. Ji.jull 

.ala»LVI i ^»~ 2 ' i^aJj^euJI _jjfc (Ja»ju]| (jl£ i(j-\_L>JI alaj ^j-a ju£| (Ja»JuJI 

4,_iL uLlLII 4_lL>JI jl Juki 4_ajj>. t—jjLaj ajljukl aL^ajut3 iLa^jj (j-ULJjVI (jj.1 j_a£. (_y3 (jllaJI La 1 
j»l£u>.| £yz aLu.L_u 1— uJ I LjL>JI (_yic- La 4.ulc. (_£j_at_L3 ij— a La-£ SjJl^us ^ £ a i^u_alllJI (_^^3 

•CrL^^'j Cr^^' 

(j_a (JSl ^^uk 4_aju>- i_dJLaJ 4_*_ijVl j . 4 ^iVl (_)j-3j Lajj 0 - '- iL3 J^I bu*_! La 4JL>-j_a (_y3 (jliaJlj 
a|j| jl ‘.(j-UujVI jjLtuJ jaJ (_£ jJI £j\ i ->tl 4_aju^ (jus j_a$lj i^jjJI 4u3 jc_aj ^jJI (juL>JI aLaju*. 
abjll I jl ^Luuo^UI J^jbULj <^jJI ^LULuJI ^btu^uajl CuUjUVl l_a£ JLjlJ (aJ 

j-£l ‘‘l-J-51 (jL.u.tVI «L>-L>J l_aul3 aa-t3 t _ 7 J>-^L*JI (Ji-JuJI La| i<Laju>JI (_ulL>- ^ 

JL-~bJ J jj^js-^LlII J^JLiU 4 j>-L>iJI jausEU>- L^Ij 4_j j 1 3JL I Jua i^jIj^jJI ^ uu-seol I 4IL>.L>. £ya 

. Jal a uu\ CjI Juwl 

(j-a adjvj-a (_$! (JT Js 4. UL I M.> ] jl 4 _u>.}Lc. 4jL*J ^^yUa-useufaoJ I (Ji-JuLlI (jl 0 j £ j juJusJI (j-aj 
.Jiwjlll ljuk jya Lguuaj 3 _jL*J 1 jaSu>. JL>.G (j^JL>JI JaLauul (_yJI <_pJI i4j^_a-*JI 4JL>-lj-a 

(j^a aLLvj a (_^l (_y3 ^jJLaua ja-iLuJI (j-LL>JI lLI a luI (_yj| (J^Lju ^ '°> (jj-il aJI I «l 

(_ylc. Ji-jLuJI J L OjL£j uLLIj 4_u>-jL_*JI 4 _uvL>JI OuuaJLsI I jl VI i4jj_ a-*JI 4 JL>.|j— a 

JaLau-ut (_y3 JukLuuj (j_jjLaJI (jl (^1 4^1_ual i(Ji».Juil 3 jjL->- (j-a ju^l «La| 4^eu-a (j^ic. jl a C beu-a 

.^>ua La^ iHJj Jl*J aL*JLa-lj i^ufoC. juI^JI j»_jujl (jA-L->ul I 

0 A 3 >^\ CWU>- ^9 (oiiHxil (J)i> *. OJV»V>^\ cJW>\ 

3JuJl£. L3j-L aLiaVl Juvjl Jl3j i4Jj^Ia 2 ju 3 JuLa aLIaVl (j-uL>JI !_y^>- JuJuso £j_uajua JJui 
4u>JL*_a j| i^Lau>JI 4_ue_aju jl i(_yj| JuL jaUaJ ^l_ul ' £ 1 a ,1 .HI (_u^ L^Jj^j iiillj (j j 2 -»- ~ t 
jl 4_iJVj jl al j <>> al a. aLuaLL (Jul ju_u ^>1 JLs&uu ul (jjjJa (j£. lLUJl^j 1 aLuuia-a L>J I 3lj-ll Cj|jlj_3l 
UuUuuij_l!l (JjLuuju 4jjujVI (jJl 4_jj^jJI i-aJauJI (J_ua_3 (3£>L (j£. jl (^Lj-^ jLp ja I JujeJLau L 

i—alauJI (j£. 4jj_^jJI i_alauil dll a_ua (_^3 t— 3 jt,..~i...-LVI (_jia jlj ^ I a» LiUj (_^3 (j-lJ a-u-* a 1 JjJaJlj 

(^Jl L^la jJI (Ju—a jl i4j^ujV| i— jl Kill (j£. 4jj_$jJI L-jUalll a|_c.j-au i-jjLjuLL^ i4j_^-IuV| 


II 
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2006 jmiij] -jjgtfl 5 5 liuill 2 null 
4 ( tao )J > LJI <>a dUi Lap jSLio lUJVjJI JJL»d! Ja l« , ,,, p3p .2u^UJI J^L^JU 

4— a- j-o V (3x_p. i(Jpl JljJI 4.1 _il4 ' ^1* a. i iLujI >_ < i n ' (^pao JjpIaJ! i~»jS ' jjSLIp 

p| it-.l si , ..Ml p| ^L-ullj-aV I Jjjpla (jLL»JI (pal-.a- jLlil (jl£La! ^in ii V La^ i/.V * ' ^ ja 

(_£pi-l Jjpls Ji_a.pjp i^_ySl_iJI J a ^jp 3jua.|p jllii-la - 4 < >» jp i ^j-a p-IL^I al~ tlx-pa. i< ip-j-)^M 

4Lal£.VL i4jplU CjLj|p-pa*JI jpa (_ 7 lc. -iLal£.VL Lflit-ap La^ 4_xJ Lc. 4a.} (J_aaao 

i— alt-a lll jp-aJ dx-p- «y 4-fllalLl 4_u!jpJI SjLU (j-° p-J^I X 4 ala, ill 4_uljpJ! 2-}LU {_£j2x-a (jp£ 

(j-a plla- 11 (puia. < »lta Lii-aa LJLa- I jap i Ll£.1_1x^5 ' d '*’ J ^ *" (_jl| J* .J U''*.' (j^- 

j_uG Jpa- iliVpLxxij Lilllik (j£LI (J£xaj CjLlpJI c-u-xta (Jxa (j-a dllj 4-xxljp i(jJpjV I (Jxa 

.( TAV ) apdda (jdi. <— ilpol (_ya 4_ra-i>ifll j itl pp^ 4-*xfu^M p! ^-LxaJI 
<_iLao^M SpjL Lkp. 4 Ail (jL£ iSJljJl^. 4 jg, a 4 OjL-uIjJ Jpjpll ^yolxj ja^LtliJI 3>^ Cxlplxi 
La (pxa-peJd (j£La-S i JpJ pll (paia- J-iJaao ' £ ' jail (jpll 4-ajpJaJI (p£. pJii!l (piaJLxa jL-u^M a p_ti 
t^lxll (JSLlJI t _ y lc. l VAA )jpJpl,l (pai a - (_,a jaSLtxll CjL-uIjJ (j-a alp. 
4-Jjpi 4-lL ulc L^jp^ La-4 (p-Lail (jajl j" f I (jxiLaul (_ 7 lc. 4_I Lxul I al^o all c aLLl 

:4JjjJI l^ja.>L j\ L^_x-J| _^£.JlJ 4-al^. jl ii. lo 2*4 

:4jJj^ 4JLxl« L^jjS - 
■c xiajH-aj 3JT a 3 J-^La :( VA ')aljT 4!i>Li (^Ll aUixll 
JJj V 4j|j i4_Ll_aa>^M 4jvL'iM alj i~,i V 1 i^L-a j^aVI I Juk (jLi jjjj-iA-l, 1 JjJL-ul 

iaLxb-l LllLuk 03^ 0*3 ‘3j 3>‘^> ^jl 4i>-LI j_ya a (^Li 

(_ya tlaLLitJ jl 4^t2UI 4_aaa_ijJI jl 4 _lL-uLllJI L^LjclI J>-xaa (_£ I V ( _ 7 SU 4_J_aJt]l JlJJlxu 

I Jl 4 (jlj *4^tjj_txa ii £^-La-l! e '-*-** 3* ,> ~ liJLlj ^_j.a jjl i (j^juUI JjiILi-ulj . <— iL.tij^M 
(j-a 4JLJI jliJ j— L-L.tJ jJb Sjj^jJI ^ « j x»aJ 4JLaL>JI al A Lill jLOi-Ll Sl~tl 4 jl ^ 

‘lJ-^3 y^- Lkj. ji j tU (j-aa^a- I (_y^xll ^' r ' T ^4_^>. 4_iLa_*JI J^p-u JljJI Cx-p- 

£jc. f_jk 1 is * t 4JLaL>JI 4-ala-Lll ^ ^ilac. (jl La-^ 1 1 TA/ 3j. a 1 1 1 ^AltviO 

.4jLJjjJJ |j_au (-jLxijVI (_ya JajLla-l CJjJiax L^xa ( _ T xui tj i4j_jjV| (_ r iLx^aJ 4JLaL>JI 

L^ca^iJ jl LpJI pi _G 4-aLc 4 -ixi L- xu 4-1 1 1 11 a Lpj — 
(_ylLll 1 4-La. plp-L-L? I (pupal pill (_ya (Ji- jj p_4 jxa^?l I JL4 (_^a 4JpjJI (Ji. JlS (jLi (jp-*-iLU J jlLi-ul 

t^Lxj (JUa >iVl (_jLxi_a- ( jr k. 0 *-T!-*-k ur^\ li J 3 l li- 1 -*' J^ 3 ^' ‘03^-** (‘LL - 3 (y* aj-p- (jpk 
iji-T (^ylL. (j ni , a - J _ ( 0->a . " 4_xa (jrJ_l>JI (j-a-i- (^ ja^Lelll 3*3 ‘A/ (j^ia-jJI^ ^ V}% 

4 JI jmjl jajL-u^M ^jp-I LiaLla (jpSLa i4_l1aL>JI j|pJI ja-ij-^Iii ( jr c.|jJI j-&j 


II 


ugjlnJIg QjujjjiJI &o yjiiiill pginll yil djjill 


£ W< 

2006 jimiuj -jigl/l 3 5 lUnJI 2 JinJI 


jLalixVI 4_3 jLxJI cjL_uIjjJI »Ij. 2 ,~h ul JjLL. (j-« 

: 4x] Li] I dlLxuLxj^l (_ylx (jA-b**]! (_) u iafcJ 

<uVI JjjjJa (jX ibllj IjLa il_£j bxbxtxjl jaxx 4_2j j >JaJI 4 _l C-^j. t~a a (_£J_a — I 
(jL£ Ijl Lai iuTt i uVI jxfc Lufc (jjils- bxbx>b ja£x>- (j_j£Lxa ijxJJ 4 _x 3 <_JL*JI tix-p»- 

<jx ja£L^e-jjl (jL$ Ijlj i t _ r *-xxlaJI j»l£j>.| 4_LLx. J) _i La ti fl i(_)b>Lgx>* j?l (jjxj-Ls <jx jaSLx-xjl 

. 42i>.L)l t s \ Cu V L«-4 I £-j_a->JI CxxS jj 4x*x:jj jl a I JulJI 
(jLfl i^ T '^iJ1iIjj_* 1I t 2xxi£ fjj ilLUJlJ j»l_Lx]| aLul 4-xX^.xii i"iljjtX-»- a i_il£Lij| (_£J_a — Y 
Lai i4ILajx>. (_yix. J)3~ia Sj^jlII i_3xxi£j iCjIj^j-C. i 3 L^xS (j-bL>JI lce-l ja£>-3ex]| CjLxLaX ^L> « a 
t 3 .°:X i«L>.Li'i?l 4_a£x>- Ljj-jJlxl IjLa ijJhj»Jlj 4_».Li'iM (j\j jjjblx^ ^ n i->» j_ib_>b 

JljJuso (jl£ <_xix JjL>JI £_alb>.| I jl SbxLS t _ y lx I a I c - 14 i4-ajx>JI SjjjlJI 

. Laj^e_a (ill j (_yix a Lb 

4H-X. jj. ClijJjl (_£bJI 4_aSx»- bxbixx. Lgxlx J^iLa I_c4 i _ 7 xLb^> 4-xLa-*-II Cxsl^jj Ijl — X 

(jiajt-i iblljj t( T ^4 J g 2 211 CjIjJoJIj Clilj^axjJtlj iSj-x^LslII 4 j 3 3, a 1 1 CjLxuljjJI ja-la_*-a 

. La-^-Lu 4_axL9 4x>-_jjJI (j-L>-jj (j-o 4xbaj_£x]|j 4aLa.< II (jj£Li (jl L$-a-&l ilLijI jxbaJI 

4ILjJlj>JI CjLxuIjJlI! jS jGj i4jlxxLI 4_2jj_LaJI (_<xxixtJ (j-aJbjcJj <aj_iuJ ^-a,->. (JLaxx^l (_^JLa — 1 
4 _lLljJI 4Jb£JI (_yix IjLaxxl jj-aJI Lxs j.x^-a.-L il Y ' V ^jxfaILll j^slie-a jys 4ibJu>JI Jjj-LaJI 
JlxxUXI sjJ (jL£ U.J -4 j -»- , „ 3 < 1 tl 4_*_<xi^?l ja I JiieJlxxi I j uJj_xXj l5JJ? I ^ II 1 II (jx 

aj ilo-a (j^ b>- 3jV_J (JLabb>-V I aj_x_a (_^JaJI iJjxk ^>1 Jibr "1,1-ul (jL^ ^JLtxaJU (- jl-a- (_ylx ' a, t 2 a 

.Jj-LaJI aj^j 


CjVLs- ibJLbk (jl jl i^jL*JLi 4^jix I4I (j-uxJ 4 _i4j-5 jLll>.| 4JL5- j»l 4x>-jLc. 4JL>JI (jj£ — 0 

i _ r *_X_^aJI (j-X (_p3jJll I Juk J.2_~tl) ‘(^Ijj (_p3^XJ Lll — <X2_a La-lfcjL^ jl (jJJJ^M Jlx>.| (jj^L 

, t -' M « t l j > _a_ba (_il jL,^ l ^Ijbi jjAjljj - I j'j Vg ^ ^11 < x ^ , ,< 1^.11 Chromosome 

(jxl-v jlxL>.l3 1 l^Ix (_p=>j_U (Jj, ^i-a- (JLa Tu t-l J_*XJ ,^iut JjJ^a Sr 1 ^! C^i ^^Lxj-uLj 

(j^J 4bj 10 (_yX-JI SIjIjJ. 1 j»l£j>-l l 4 J. lx xLaxb 4 jLjs-jLx. 4JL>- Jxjlj 4-IL_>JI oJJb ('jjs 

.( m ) v jLaij^Lyi 

(j> 1 1-v jLjJl^tlLl (J^-JlIlII t _ 7 X Jl ~i i »i~ (jPJI 4_txLax^-VI 3 j | jj. b-i 1 1 jxb j-p».^?l j_a^?lj — ~\ 

i4_aJuL$ oLi^l (—jLsol iH_*j 4_x3j_ixJI Cj L*_ abb>J ( 1 Cj L i«_aJL>JL I (_^i ajt-i ^ 3 a i(j^_L>JI 
(_yJI (jLvjjJI ^ a L» ' Laxu iCj|jj?l (j^a lj-u^ Ijjx. (_^jx»o (j,xJI Sj-u^fl (jl_j^ j-a^?l ljuk 
^j) y 4 ^^ : Lj>Sj Lj J j 1 n (jLxJ (_yJx (^Ltb Jla i^Lj_a 4JL^>I l ^ss jxk i^jJI ‘j-^j ‘-hL^oI 

4_!jJLa (Jj-13 Ji-S 4_>.L>. 3 j_uj^M (_ylx 4 tx al ->■ 1 1 o_iL£ U.J i~[ — 0/ ^a-ij-a £j* 
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2006 jmiij] -jjgifl 5 5 liuill 2 null 
3-lL>XI 311 i -a- 3^ ■a- "ill JjjjXa {j-C. Lib J1J3 i—iLaol 3JI 3J1 uaJI 3 L£ ^ ^Sjjj—xiaJ I 

X33 i~i i ' ^33 k» -»■ t, I l_u iSjj_C. t 2 3JI i_dJj 3-! 3J— :>. i Ij-jL.-v 

4 _ajj_LaJ I 3 3^2 V I3 1 4 _i 3 i~i~ J 3 <-■•» a. J L^JLs- I ' £ -t j Jub 3I1J I aLa V I 33. XaJ I 3 LlL». I 

(Jll’l-V 3^ ^ SL>lbjt j»SL^. 

X-LLj-LJI cLL-S lit VI iX^LVI J^k ury^J! ^u-L. ^ J^Vl <j! 

3.33 1 ' j I < " ' ;»3_3e_l-a — 1 J LiJ I 3.1b bX! jj — 2 _e 3_La_a Ljkj_t^> Lie. « ' 3 I 1 2 _a JLse-H-mJ. I 

3JI JL 2_^.Xa 2_>- L_>- 3O1 a 3_a 3L. j a . t 1 33XL CjVL>JI (_jiajiJ 

3-u-I_>X I 3J I J 3 1^3 Cj I I a JUb 3*0 at-) t_l LSX3 I 3X Jjb L m ~1 1 ^^aa.j _3 1 ojjj. tiaJ I 

ojuk 3-Xa 1 2 _p- V-c- 2 _!L>. (j-u-1^ (_y^ 335L 2 XXLa oVL>. 3.33 * ^3 ^ Si. I 

.(^jIjiUJI ^a£L» ^SLelll! L>3^^ oVL-Jl 
: j^jLiUI i_o^^4 3 ^. La| 

1 JljJ-o j 3I33 L*-- 0 cA-i (j^LlaX I 311l.se-) ^a£Lse_Hj I (j I in ) 4 _u 3J L 2 J I O L*jj_ifalll I 3 Lija I 3X I ‘ ~ •« '" 1 
JLe 3 ‘. 4 -ujJq (_jLu-uV VI i2_aLc. 4 -Xua_i ^3!!! jLlLLI 3-a C *-^3J3^I 0laj3.u1.~1il OjXaj>- boa- 

(3 11 i,-*. jLlILLV 4 JjLx-o (_^l jJbjv i ^ «GjLa ( _ r ^ ^UVl 

jj_3 4..I-1..1-1.1J (JjjXa ^3-UI jl—LLi-l j-taa. 2 -»- ,s ~,\ t ^ic. VI 3 n' j >.l.l 3I 1 — o-^ 1^ 

3 n !->» jLlUjs-V 4 _lj>-V-*JI (jye-ljJLlI »LlL2-i-uI 3 j_iJi^i ol— itjj i~i~ jj-i Lo-^ i^jjJUI olbl 3.3. ->J I 
Lba-ilj 1 LhiJj^j LuUlj LuUajjjj ^jj3_l!Ij Lul 1 1 nl JjjJI isjuk 3-03 ijJijsJI ^j-o-C. 3-° J3-I3XI 

.i' r I 4 jJL*XI 0II14JI oljlj^ 

4 j| li 1 SjUI fjh i ^ I \X (^^^LjsJI i_JaJlj jjLuijVI (jj-fla. J3^>- 2_ujjjVl 2XaLijVI O-I^aj JlSj 
3^aiiexll J VI (JXlaJI jLl!2>.| 3^ i—lLaoV-J 2_eiIaJI SjLC.LmI .1 CjLlLXj ^al jjr"i 1 ul J j 2 i V 

. 0 )« ^3!! Li 1 L* ~\j a 3 3J I j3 3133^0 3^ 

4 _l_i 2 aJI 3lal3_e. VLl (J g ■*■'! 3^ 3£LLi.l > ~.~n (JjL JljJI 3 ni'3-flJI ^3 HiU 3— LQA Ji_Sj 

.(' r J3J3XI 3 11 !•>• 3 LxI1j>- I ^3-Iaa» 3!^. cdJj jJji i«Ll>-V-*JI 

1 — lj>- 3J 3 1^ - ! 1 1 J ^31jlII «Ll>J La LL!j 3a °i njO^I Q" ‘‘'T } K. 7 r -~i.il 3JJU3XI 3^- L^#! 

ijjLLaXI 3xil.>. J LTi-rw I 3^ 3J3JVI 3^. j»l3_IL>.| 2333—113 3^ 3_iliaj j )_ill ^3_a-*JI 3LL3JL aL*jl_jJI 
3^ 3J3JVI j-a 33LHJ 3I (j-* J-iU .1 La 4 jLi 33" 1 n I33 O3J33 2 3 i^>^.tl 3 _lij>. «Li ^3.1^3 La ' <>>>13 

.( r ' V ) J3J3JII 311!^ jLuil 

aLu3_*JI CjLlj^ Hi "ill Lai njLLaXI 3 n ~f>. 3^ jcSLtHll jba aLuj-e. 4_U3 jL9 O1L11I3J OJljI L g £ 

A ^alJ oLjj-iIij 3^11 3I ^31133X1 I Jub (J3LG <— JUlIL 


ugjlnJIg QDJjiiill kjmJI pgiuJI djiill 2006 

: 9 ofcmiV \ £ Wma\ f \S> \ : 0»iW\(jya\ 

i _ =y IlJI Stem cells L niill L^LitJ y 4. t a\ La jl 4-l£.Jia»ij| L}Lkj| 4j jJLalij La la^-JLa 
aLjscjjijl L ^ c.j jj Julj ^113 <j| CllLlSLal yA i^jVl 4_aLl (jliasJI Lg-La i_ajLla 

s.Lia-C.VIj 4-ja- .a A VI ^LuV 4 _u.l^>JI Lg_!L?E_aj_j l a ^ t4. al"i ac_a 4-jj_iIaJ » l j.A c. I j 

t _ r 3 l^-La jl jILmJ Lj^LsJI oJuk (j-° Lc-I_jj) iSj-^ (jLjjjVI jCi >!->• (j| La^ ^^J^llaJtl 


2 


uVlf 


Stem cells 2 JlILJI t. All I UvLL /\ 3_a$jVl L>UJL L 
LMAJI o'jjk ^3-23 d^-p*. jaLiIl L^JVLL ya j-uj-c j ^pll LVL>JI lAdult 

(_£| — y \~ i S jjJaJ I LlK dij^Laj Ju3j i4x.j_uJ,l 0 L^L>- (j- 0 oJ- 2-3 La i >i III ljuk 4. _u a tl 

j»La| CjlS t, "i 4j i Ij.-l.. A Ijjlaj — dA-P'-tl <j-a j| (jLm A I 4 _ 3 _3 4_p.Ja->JI L^<L>JI a u ILt ul 

_jj| (_>2aju ( jr 3 (j^-aa, ' L^uiLuil (_y 2 ll )(_pslj-aVI (j- 0 j- p £L l ] (_)>L>. -ilpcjV Sy-Li^ LI^jI al al«H 
a juk (jlj . Lfcj-uij t^a.allj al-lj i^ r "^^LuJI «.|Jl£ 4pc_i J ujVlj L^AJl 

^aj a I <>> a I j| 4-jr..j>i~'l ^1 mil i ul diLtLa-*-! Ij-uL^a jl LiJL (jL£ at j-j-u -IjJjJLI (jl < n <VI yS LjL>JI 
4_».LI ya 4" J c ~, a Jp |~|~ iia-p» ' (jj 't atlj £j_iiJ| y& ^Li_a yi a I jJb ^ 1 a ^ al A*i . ..VI 

i—kto-t La inni nVI l _ y js jJ^LjJt ^ l^la a al a~ . „VI ^jl La$ n^jljUlt (J-t^al 

LMAJ! (j-° (_^l ^3-dt . ..a'll A .L.VI ( j£. \t <>>a njj_ujjLaJlj al^-Lail 4 _l£ 

4 ae_ujjl ^1 him ml 4 -»- a It, I 4 < tl jj^a j| ^j^fl 4^aLl (j- 0 4_L^.J_j»Jt 

^Ll ^jJ! e_iJLiJt (jjj—aJI (jL^j i4_uLfl_ijiJLaal I ^ a\.{ A»-~ . ,.l ^JJ jl , A <>> a U 

JiS — La^j (j\juj^?t jl ^_2 jJI OJ- 1 D^-t >l lt ‘ Lt 2 / „l ^Ll I l^-al jLir.~u ul 

CaLLiJ LLlLso tillj jjV ‘cr^jl * 1 La {ya lillj ^t- 1 ! — D^-t> i ll 1 LI a - ..I ^Jl ajuk (Jj-*JI 4LLa£. i^jj2 

(J^ 1 LI a - ..I ^Lgj IjJIS ^jjjJI Lai 1 2 jj ^ <><tl 2Jj-La Jlj-t2 jS 4 j>-L>- (JS i~i~ (_ y afcj i4_l>.M£- 

^1 inti uj | i^-UI a I 4 _j>>LVL I /l< L I L>t >• ^al JL^, ( <_ju I 4 i—C. &y j“i a 4 *_ul a 1 ^ i 4_L>- I^j a 

: 4-jJllLll CjLuLu^M {jJlc. aLb ^a-4>JU£. 4^1 ^ .*,~ . ,.l CjLLxJ ^ I ,'^c Vlj 4 jt < »WI 

i _ y -ajVI Jl.jxi^- t~il °\j <^~tl j.L^_iaj| ^j_Ltiaj ' £ ^HJb (_ 7 HJI i^^bVI Ji.i >ra- 4_ajav — \ 

I MiiU LiM-^- ‘tylj^l 4_aLl yJs (j^-2>JI ^ic. (^JljljJI 4_>aj^>. ibllj JS i~i \ 

4 &y uia a (j^_b>JI aLa y>~ y£- CltJJL>JI y \ t u _L^ 3 t l_^_La ajLa_u_u^M ^Jl j)L-^a_i_J I ^ ^-1 > <1 1 1 1 t4_La 

j a r (j-a j-iLc. (j-aLlI ^ 3 -dl (_1^ ■ LI ^ , „l 4_3»LI ^^jjL^JI jJijJI t_<JLiJI i4jal 2 . „\ 

jl_j_3cj (JjLaJI i^ljJI ^^yC-j-auJI jJaaill 4_uljjJI i~xTr. >-j La-Lu itilli JaJLJ La ( _ y 3 J-ttlj i(j^-i>>-!l 
• tiili Juu JaLLu^l jaJjasoj ijj-LbsJ! j_ ac. <j-a ^jVl LajJ (j^-*JJ^I jj'Aa £^-t>JI JaLL-ul 
oLjjj...x>a,lLi I — Sj-c. La i_djj (j-a ^j—iLJI CjLtKJI ijji jL ~I C.VI tj\x J JljL^?I — Y 

3j^-C.L 9 l—^Iaj ic-aaujj| j| (_P3 j-jlJI ijjm I(j2—*JI iyua'i tl ijjJjJI t-x^jJlII ( _ T lc. y&J l Q“^ LJI 
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L^-Laj iaLu£.j_AJI J3 j-3->JI x >i 2 - 1 1 l_^_Laj 1 1 I £^jJ (jjjj_xaJI <—L». 1 i-al^ajlj ‘(Jljj j^-xaaJI 

J oLlK]I oJJk jjXl _il_i_*l] J^a-j e '-^ 3 s *" O'* a. '"'° l (_j-ll t(_yj«jVI Jum-a. ^ic. Jj>-‘L>JI 

aLaj_a. (J_t«al (ja »' '~i~ i "I ^yJb itAae— Jl ( jr 3 Ji_i_aj (_ 7 Htl 4-JLJI j»l£L>.^?l (j_a alJLa-a. . 1 a lj 5tl 

: alflaa.tl Jilc. (^jVI * W J* 

( r '°)2_ijL3L!uJI Jut£. (^jVI 4-j-La (j-a j| ^kjJI jJ_g_a (j_a LitjL^JI i_3j_A| (j_a J£| <a»LI — I 

(' r ' A ) L _aLla.Vl (jAxjj ( nV )<Lx*-3LiiJI Jut£. jJaxa_al! 4-Ida (J£| 4j>-LI lLUJi^j i( m )4JLLiaJlj 

.^"^aUSLim 

ala- jSa£ i4_i j_jac_Li (jl^ til OjJI jaJaju (jl < m i^M 4-ut-Sl jiil I ' jla» I — <_i 

J VT \( < _ r -ajVI jaia*-! (Jx^a^JI 3^-^i j-^LIaJI jaJ» :^llL>J,! 4_aj>o ^ s 3 £ - (j^lj^x^JI ( _ r xulja». (_r^ 
L$ie. <L>JLi]| aL>i C.^?l jl aLac-aoj^l LfaLa (jl jl i«.Lxa£.^/l <Ld.j|j_A_a (j_a 3jla"u uVI — X 

l ^ ~ » j ila j_xJlIu V j is~i x II jl g.nC,i>ilH (j_j£LJ I L_Aitl LjLL dll I Ti 1 ul Jlj lj- 3 t I^J. ill \ L_A-La jjb 

4_JI ^Liae-a a aQ^ljj (Ja.^f t <=0\ i <" < ul Juli jdajtJ I j| g^um.ltl ljufc JuLI i4jj_A_JI 

l £~ tal jj aLtaC.^! ^ J <*»■ a ^j-a J aj. » " _t£ i4jj_A_JI - 1 i .X c V 1 ^jjua a. -^1 (Ja^Jai 

alj^>.| jlj-^ dLuljjJ! uJljJi a iSJljJl^. 4,j ^ a'^ dljJijj dLauljJ 

tjj£i (jl J ajij. ill 11 oJLA ja-Al ‘ i-Iajj-iSu tiJJjj Jl i>i. ->JI 4_aj^>J Lfejl aia ■a- l ~t..i.xil ^C.J al i^i r VI 

(jlj ^>L*JI lA*-^ U^J t—Sljuk^? i U> (jjSj fjlj itilljJ Sj^-xas (jJllib 

(jr LajJ,l (jlj iiiJJj La-AjLiijl jl da-Vlj u (jiLi <jlj iLxIlc. tiJL!j a La. At I (j-taJ 

Ji^LLi (jl^ i4Aa^Lxu (jjs tiJL! j ^-jj-i ^ I lLs^-AxA jJI j a Lp» (jl^ (jl La I ij» jJI j Ji^-a jl lAxa 

gjjjJ i(_iLjuJ^?I Ja la- (_y5 4 j j Aa all JJJJ V I J i lAxa ^j-l T l I I (jl^ Ijl CxjJll Cj^jO £yi 

. t Vr 'H,a^"L?eILIxJ jl (jiaxxa jl 4-u^sitJ 

4_jj>-jLc. dLLiJ I £ < a cLae-xoil ^LxoJlLxuIj «dLl (_y^ (j-d>JI jya LjL>Jl (Jj-^- (jl — 1 

(Jx3 (jd>JI (j^f i4_La aj->- jl (j^ajVI i_sjlj| {jja j-liSL (j_jjbl (_ 7 -^J i(jl_L>JI i—SjLil Sj_uxLa — I 

.(^jVI 4_aLl L-ajj-aa-j i Ixa jT (j-axJ ^J>tl ^-Li 
ja jAS JlxuLaa jys l^Lxij (JSl 5 JmiAa (j^J i<£.j_xlU Slj_all 2 jjjlJI c a /li^ Sjdxaa — i_j 

.^jL*it ^j-^ll (j- 5 ! (jr^ t4-u^a»AixJ.I ^palj-a^M (j£. jLxa£ i^palj-a^fl 

laLUflJ-a 5 Jl . .i A a (jr^j tiaLd-i «VI (j-a aLc.j_j.HJl I j*^l ' 6 J '' * ~ ' " 3LL*Jll 3,1 . ..3 a — 

1 flier jj JL5 djLi]| J_i_uLail aJuk (jl (j£. jLxa_3 I j_4 xaj A j?l (Jjfel (jlj_ua 4_ta_UjiJ JL*jj 

aU xaie^a 5. jj_a (jllaJl (jl-^ jl L-xj-xjoJ jaJ (jd>Jl Jala i u\ (j_J^J ‘ JJ xaJI <_>aaaj (_y5 

.(-xjjUVI J Lata I (j-a ajalj 
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£jjui]| j_a La »L$ aall dua-Ll La (^Jl j Sjj^jJtl 4 _lLLII JuC.Ij. 2JI ^yJI Lj-Lj I jLj 

(_yJj^M aLaLl (_y3 j-i.,l,>'JI LjLL j-a SjLauuu^M jLfl - a I jua. r VI £jj jlju>- (_yJI dALiial -d j ^ 3 3tl 
j-a j r M a 'I j| jiaj jua 3l_LUV M A 'V ' ^ 1 a 3 ll 3" , ,,VI . 1 ^ i a -I < 3i i- Ij d -a- , ,i*t I i m i~ i nL 

HJj jujJj l»LxXc.VI £jj jl Sjj^jJtl d_t4 a, a 11 £jj_aJI j-a (_yjj| j-ib LaJ ^Lu-a j^J duLuauil 

SjjSjJJ JuuuLaJI (j| La^ id_aljSLII LlluJ (jg a-ao jgb (Jj idu>-j (_£l (j-a jL-ujVI d_alj^ (_ylc. al JlHc. 1 
»l is~t c. | (juajt-i La- 1 a OjjuS jl (jtialtl ^Luiia 3 JL i a a aj t"inij a La I jl Lcj-iu 3j_iuuL_a C<ai jl 

(_y3 7> \j yj a jj 1- »i,al*ll Lb J_£j (_yjJI l_5jJ!jgJ! j^LuJaauVI JuuuLa-a (jl (_yj| LLaaal t ( yTr )^.j X |->J| 

dj 1 1 1 VI Jljlj (_yaJI lL J I I (_yj3 dJJI ^ I " J ‘ ‘ • * (_yjb 3 J t — j La ^aublj ' ^ " - * > . -VI j^a ^jgJI I Jub 

^■Lul Lg_t£ (jugJ LLj-LaJI l>JL$3 L(_,, «j jLlIj ^gata-aJI L^aJj-L (_yjb (_yUjlj j£ j (jl^-J j (j-a aLaJjXI 

(j^Ij II t. JufoSUI I jub (jlj id-ul a iii*ii ul diLLa-C. (jy Js ^JiicJi (_yaJI duje. ndVl ji ajo (Jj (J-al^ jLuuil 

jg IjiAiij (j| ^L«kj_uj| (j\ ,j»ijJlj (^rl j Lsla :LVI (_yl*Jt (jj 3 ->o d_i3 jj£L -Lj idia 3jla~u nVlj 

. VV /j-a^-jJI ^O^L-! S)| jjLAjUa'V Ij jjul3 Jp j^lj OljUlJI ^Ua3l 

(_ y _ibj 1 1 ^ « a )L*lLi (jl L~ , ,i ' dJL. «Li (Jj iud jL^ll (_ylc. u. hj..iuA jj ^ (jiajjXI jj£Li jJij 

(a£u>JI (_y3 3j-^ 0-“;^ — Sjj^jUl JlC.Ij^JI t_ < i >1 auj — (jilj (jh° ^ 

(Jl Jl j~i < ul (j_a 3jl a" i ii^l 3^ aJ Lr^ J' Sn i ul 3^ iaJ <jr^ J J a "i j > il I 3jjj_tii (jj^3 (jl (jLJ 

— jj .m-t£ijL «.|j jl (5 j£LoJI aljL^ — (Jl xsi C. (_paj_a j-a Lr "itl jl t^ajl i n j JL) i_aJL j i3c 
dJj-La (JjJo CjL-LJI jl ^?l CjLvLJI Lj-La OjI^ I jl (_y^a i(_tC.Llaj LaVT dJ t. < 1 1 m 'j d^jjj 
( Jr 5 jjggsJUj j»jJL>J.I Jg-oaJI uavLa (jiajjJU (_yJI 3jjL*JI SjjLaJI jJl^ jl^ L j ” jl i Cjljjj-tiaJI 
aJUb 3l_p- d_jLc.j j-a d_LCj_uuJI ^cJLuaJ.1 jlj_L_a ( Jr 3 ^-»-jl l 4 "nLc.j jLfl lLj.jL.iJ I jalj-iLJI (J^ 
. r u LgJaJ jjg-u j-a-*JI j-a jLd jaJ (j jJI (jLL>JI jl ‘j»Ll SjiC. Jo-a i~j xiaa. I (_y3JI LasdjjJI 

Stem LlLLU LjL>- I Jua- i t nL . c 1 J .‘-I l~ L I $ dua- l u^Vl ^1 m ii i ul jLa L j— j La (^JLc. I l li i < uLj 

j»jLI ^jJd (Jj^J j»Ll SjiC. juf ( jr a «LLa SjjJ^LlIj i juaseJU d_ic.Ju>iJI LjL>JL (_ya.ui j La jl iCells 

j— a| L(_ ;r H2j_a du>JL*_a (_yfl id.a- l un. l liJI »l lo. C V|j d-Se—L-gj^l aJub j-a 3 \l 3 ~ . ..Vlj ij-L*jjLfl 

LiIsjj-hiJI (jiajt jj JLua-a dJSLI if TYi ^L-a 

ljub (juLb jl : JjVI : jjj-al LLc.jj (_y la- ~ 1 J ljubj LiilJjLJ j>l j alt 3jjj_tia LlILLib jjSJj jl — I 
(_ylc. SjJuaJI (_yj d 1 1 >> 3 ' j| l4jjLuuJ jL-T (_yj>-jLc. (jjjlo Jls-jj Vj i^-jLLU I Jup-j Lajjla (jjjJaJI 
jLuJ^M j-a d_iC.Ju>iJI LjLLJI j-a a I <>> i- Vlj djr..mWI Juj jj (jjjLS jc. ^jL*JI jaLi jL^ laLaLJI 
^MjLU (jjj-LJI ljub jA*ud Lbjuc. jL-T jL-Ll jl d,ni c\ ujLuaJll aljuu i Adult Stem Cell jJLJI 

L»l.a At I jj a. -ad (_yj>-jLLJI jjjLJI ljub jdauu-uj jaJ Ijl La| ij-uLadl LMuL (^ (Ji^julll jjutj Vj 
juaVl jj£ L_ 1 i I LiJ idua-Vl j-a duscu-ojVl ^L-luuuuI (^Jl luLL LibJuC. i jjuLI d_o-jLc. dJLjJa (_^l Vj 
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(Jjmj 4_ajj»- 1 41 i ti^J I Jl 4 ^ i4jj_iI oj 4ac_Ljuj| 4 _ r ib 43e_L J u-i2i J ai ! 4aE_uijVl oJL& (jl jjb Sjjj-jiaJL) LLaj-La 

.lilljJ Sjj^-tli i-dll.A 0-)L£ lil VI 4_>aj_aJI tfjuk ^y.lc. jj^ej i( jr a.iVI J— m-a» 4_aj_a- 

3C-J-S 4 lj_jJi_*_a La*>Lc. 4 _S_jJL^>iJ 1 ij I t-» t, I £-jL*JI (jj£Li (jl j_«Vt 

.(' r ' ro ) L^j ^Llo]| 4ibJi_>JI CjLujIjjJI t~< 1^" ( jr lJI 4-jLu^egjl c 2 j L>. I I 

^Lao (_,!£. -iLa-!Lc.VLj cdJij i(jla 4 _jIc. aL-Ja VI jlLc. Cjjjj ^V-*-!l ^Lso 3- ,»■<«» (jj£j (jl — Y 
1_4_1 (_p3_Ja>JI jiJj_l£. jl_3 1^1 ?r ill al— xLsVI (jli I- 1 ! I— a| l4-Sjl xjjJI Sjj^LlU (—JjLsc-ji! 

.(^jljlJI cLiae_i (_y3 j-a La£ i4£._jJLa-a alAajJI l^JLa ja-AjIu Si ljljJ.1 ^Ic. l.sLaii^.1 

(_yj| 4JL1T 4-L>.| (_ y jk ' £-^-1 "• <**« / „\j LijLiJI (Jjal ‘~'l jl a** ' £jlf i$J -> tJ 4-la.VI (jl — V 

j»Ll oj-^-c- (jjJI (jil>JL$ jl Si" julj SjaljJI 4, j ->J. I diLiiaj_j_jJL£ 1 JljjJI 

I juk (Ja-V ijjliaJI jl 4 I 4 J'lj. jJ| jljufcl ^1 LjeJj (jl Lai (_pa l-4a-l (j-a Ja S, < u Jl 9 j 

.Oj-tC. Ijl VI ^Iu V IJl^ t Ja 2, 4 (j_uWill 
(jl_^ t(_il 1 n 'VI (_y^ JajLlla-l (_yJI ^ I <>> r Vlj 4-a- hhVI ^L<ji-u_<-uI CjLiLa-C. (_£4 Jj Vl — 1 
4jI (jJaJ 1(_ 3 JLjiLuJI jl^aJI alj^a-l (j-a ajj>. (_£l jl il_ijL>JI tfjufc (j-o (_jiaj_i_a jl 4 j ^1 < mi" i nl 
u-jLuijVl (_y^ JajLia»| (^Jl (54jJ Ij^ iLa-ibJjvl JlSLl! l 4~tc Ijj ^<u i<_iLuiiVl JajLl>.l ^1 (^4jj 

. ( vn ) ^J_jj| (^a (J>|^->J| Cj LjJj- 1 1 (j>3 laks^ JL*J (_yliil 

: Lkj^ 4 (j^ _U V CokjJIj (JJ-sLu S-Ul Cu-AJ 

4 <>» j. < 1 1 j| (jLL>J| jys 4 j r . l ->.tl LijLaJI (Jj-*-i j Stl i (jjVI (_y£ JaJI (jl : Ji_jVt 

(j^o 4 JLvjJLI <5J_A (_y£ (j-\JL>JI (jV -4 i^2J 4_alalJI LLjvLta (jL>._jjJI La-A I ^~l i i~ . „V 4_^_S1U 
(j-LlaJlj (l- VrV \I j » l S4 (j^^jVI (ja. (j_^>S 4 jLi_IJI (jV i4^i£.j_i!aj| 4 jLl1JI 44a* (j-a tillij 1 1 Sa. 
(jl 4 4 ->• (j_a Lajlj l ( rU )jlijjj V (j-LL>JI (jV ulijVI 4 4 ->• (j_a Vj (_>u T ii (_^-^ 

i S a 4 _u_jjLSJI 4_ia>LlJI (j>a La| 1 ' a j r 03-^ ^ (jl <^~ •»■ ' (_^a> j a t La-4] 4_a-L>- j S •»■ t I S' 

JjaJI I Juk ( jr Lac. I ^_a-VI (Jjj-SJIj i(j\a»jjjJLI Laa- LkJ_C. ( JLc. :(j\ijj_3 (_3-ll U3 J '3 '' ^ " p < - S il 

.( rT H > . : .UH 

(^ Sjjj-tiaJlj 4a-L>JI Jaj-»Iu £-a (^Luj V 4ir 1 u H 1 >il I 4a- xjgjVI 0414] i_£j _9-la 4 L*jI (jl t^Liil 

j-aJI J>Sj l 4 J __3l J JI J ^LUIj 4 ,4^X1 JL^liilj jJL^XI (jVdUjj ^ 

i_S_^ (Ja^ lilfl)) : 4a a ^ILa 4 -»-l ' 4 ja (_y£.jj (_yaJI 4 j ^ ^^tl C^aj ^tl j^« i (JaL*-! (_y^ ja^LmJI J_i£. 

,( rr (3-aa>o LI 4laLLla.l 4 £._j 5 j U JaLbtJ JlS ^-ifuJIj iL*Slj jJsjIlU ^j-AJI (Jaa- 

^jjJI I Juk (j\_aG Ja-aa Ji^ iSj—u^ 4ii>iit 4_^j>-lj diL>-jL*JI (j-a ^j-lll Ij-A ^aLai O^e-Laa I lilj 

. (jaLaSUI (_p=>jjUI (_gj~ii >ia (_yJI LiJ_jjjJI (j-a 
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-tola £yu^>- jal JL-jr ~u uLi 4_LC.JipJl L^LiJ! (Jj. t^crl! Jt-pp^J! (jjjjJaJI 111 :CcJLUI 

Jpe_i V 4JL>J! <?J_A ^ a. a itillli £j\jH I j! < ^ I itt <^l 3 1" £yt J_j|j <1 o^_a ml! (J_iT j—l—C. 

(jl £ya (J La. (_^l i(jLt»JI l £ ' a (JSLmJ j_yJ-!l 4 d A t-» 7 1 1 (_il /a- l ..^->| 

4JLajt>- » Ltlag. 2 1 u ^.Ic tiJL!j tdt-p. iljp.| jl VLa lLUj (JjLiLa I j • la 1 3~m 

*1^ 3 J. m! l ^yA 4lap- Jtp-jj 4jJ ij 4 _jj_jjL5J!j l^-La 4_LC.j_mJ! 3jm£>L*JU tliljJiillj tliLtuljJl!! 


( _ r 3 JpLx-a J-a^l ! JUfcj i4j ^Ju-Lj lit _i.m ^j—lX l 03^ (j! : l_^_Lo »Lg aa n L$la J.'m’til 

< '>1L (3-XxiLa j_tc. Ijukj (jj£L i (jl l ^ mj L^LtHmV 4JjjjJU L}Lk!! 

l^_Laj njLmj^?l |Ut> f . I t 3 a c. I jjLm^ 4 f?j)la a Cj-uu! ‘J-^LlII 4 _S^la-« a u>Li}L-je-i 

(j\ IpJL (jfl 7r~t/j J~LC- I Jufcj il TTV ^3j_jj-ti> j-ti! (j- 0 Ly^ ^ i^Li £jl_mJ! (j IlLj (j! 

alj-p-l j! tlr^>>-!l £-JJ tiiljJ i 4 j ^-L a.VtVI V 3 jj^ 4 JU ijjJ^ t L xlaj I «L}LitJ jl 

.^ l) JI^Vl J*<><LLa 

tPJI 4 _je_mJILmi! ^ I />> r VI j 4 -a-.,mWI liLa^ 1 4 -LC. Jt>J I LM->t!l (j -* 1 Jjj 1 " ^ ^- t ^ 3 I jpS 

jl > -j i till ^ <>>l 3 " ' (jl 4^iljijJI l _yjs l $ La 3 \l 3 ~ . „VI ^a~~ , „ ^ g 1c. OjtHi 

SL^-lC. ^LiLXa (_ 7 _ajJLj->J! 

I^£. Lt^3^£. (j-uf! 4JUJ! ojufc l _ r 3 JUI (jl il Itiilj a jJual! V 4_al*JI tjl 

LiMiJ! till i r< i nl tliLtla^. jt>.| 2jLtC. (Jj t4-se-mjlLmJll 4-a- ixiiVI oJJh 


L^la jlXlLmJ aLtla-C tj 4-se-mj! I ->■" |j 1 1 ^ j^-ye-i Vj 4_a-t-aJ! 3j Jt^-a L^-il ^alc. 
Lml_t _3 4 -jr..jxin.txi-U jj-5t_l ^ Ll^L_>J! jj^scJ V i^^L*J! 


t LjLm-Seg i nl «L>.lj^?l 4_La i,~ i ii i i( TT °)^-dit. t _ 3F J| (jjiLlXJ! Ijuk {jc. JjjnJ! (3^4^ d>SU i L&tlr. 

j^tlt^sli 4, tm" ( _ r ^-3 ijj-a-UI adajklj jt^_aj tliljuL-aj 3j_^>-l t ^1 K~i~ uJUfc ^-L i u 2~i i uVI 4_tLa_c. (j! j! 
t4_ir i n i~i lull ^ i Mill oJUb 'J "1 J 3 , a i4jt_u 4-aj_ie_ i Jl>.| (J 3 ' cu> t(jl < n i^?l ^J! 4. i.ml!Li aljjJ! 


.4jt$j>- jii-G jjl I 4 J ( 3 ^^ aljJtll (_yltl 


i>Juk ^ 3 a itLi j!j__ti>^! jl (_3^lli! ^_yJ! LiM-i>-!! 4_tLa-£ V JlS : jjIjJI 

jjb t at^>j SjLij j-a »L t>i c.Vl 4x.ljj L*J_Lc. (J-uLXj 111 1 4JLt£. ju-lIljo j-aVl u S. tj 4_!L>J! 

(j_i 2 , -jo (j-a tiilli LI 1 L^JLlc. jjmfu-a d^x-1^3 J-£jj La-a i (jr LajLl! ^>_jJLILi l alKa jlj-tla^! 

. 3, t , ., 3 a I ^ 3j 3^>. i £_a (j_jSLl jjl (j_j4 3jml*_a 4 -»-! a 
Ll9^ L-s LJU 4_l£.J_>J! L>L>J! ' ^ J a (Jj_*j (_ya-!l 4l>.jj 1 ! (j! : jj^LaLs^ll 
(j-a LlVLiJI ojuk Jj_ *3 J19 (j-SJj t4-?r tti’iVI J_iCm" ^ylc. 3j_m^ 3 jJl^ L 4 J dtp. pel! 


jcSLsJ! JtitLj IjL^a i4lal a < u\ jl tiJJll jJj jaJ IjLfl i4L>-!j_^ 

tiilll jjJLtS i 4 _J jl tlol a 1 »l tiili ^j| I j! I a I i 4 _ 2 jl_mJ! 4 JL>J! 4 1 u a,‘i 


ugjlnJIg ojujuiII yi yjiliill pginll yii djlill 


2006 jmiij] -jjgifl 5 5 liuill 2 null 

i La_jj (j-\jLJjVI Julj ^jjjJI (Ju-3 Lol i£j|jJI j*-2j Jjlj (j^SL (__,.«.L.2ll jaJjuaLijLa i2jj_aJ«JI all».j_U 

(j-djl_2JI al alt tl JJ$ a Lot i^^JI 2 ' (_paL^>.VI (J3-S-I (j^a Lie. ^Lu 4jLfl 
(j-LL>JI (jL£ LI aGl VI 2 'I ■ .1 Sjj^LlU lL Jj— ilJ L ^aukjilc. ^Li_l 3 lOlLvjJU <Jj_A ( Jr 3 (jlai j -wVI 

JLa-£.l (jL£ i Lajj (jh-*jjVI jl j»Ll J..Q...C. (_y3 (jjiasJI fjja j—^\ lmh ~Kj j_a_*JI I Jufc 

j-j^I La_jj (j-LtJjVI jjL>o j_ a-C. (jA_L>JI lLLLuI SjLua a a (jV i2JL>JI ojuk (^ jLul 3jj)j_uai]| 

.HJj (J-l 3 Lg-La 

aL5jj_Laj aL^LtiiJiLi-ul jail LjLi. (j-o Stem cells i_ifu.il. I LjL». ^-fu jl2i tjjuijLuull 
alia ^,1 II ULuxll LjL>J LaLa-l 2 2 '1 la a aLa-..jxi‘lVlj LjL>JI i>Jufc (jj£fj (_y£LJ i (_£ Jl! I_jHJ I ^Luu-u_uuVI 
jl aLsc-aujVI ^ylj <-3j_i-u ^pll 4 _lC. ju>JI LjUJI ojJL Julj (j-LL>JI <- 2l"n (<U i^}L* 1J ^LoJLl 

aL2jj_Lj| uJuk (j_j£La ‘.aGj-aul jlj-fll Ja>-V jl i4l aLx^-jLc. (_palj^.V L^al J-jr "u ul i— 1 ^U-aJf I aLfag. VI 
abvLI Jajj-uu aLL. t"<2 _iLa.ll IflLa i (JJ j>.jL*JI ^1 i mMi iiVL) La i (jLluaJj-LaJ I LK iZjl3l^>- 

li A JuiuaJLlI (jl jl ‘.<_jL>jVI 1 O |j_C. La laLuuljjJI (_y-3 Sjj^JlU (_£ jJ I j_IlJ I 1 .*i-iuVI 
i>Juk (j-\_*j ij_i.T Jaj-ih Jj 2 -»■" ^Jl 2-aLbl i lLs jj-iful I HJj £jua 2-». i | jLa i^jL*JI (_Jj i<— iLaoVI 
j_ba_*JI jl g-uiailJI ^-L i ii 2~i i ul 4_2 j^L JLoj jalj ^M-C. (_$( jal Cu_p^ i^V-*ll 4_2jjJiaJI 

(jjiJ LkJ_t£. i^jjt j i L> £_Ll 1 j (j-o (J^ua. -a- (j-o 4 ,_i C.JU>JI LV— >>JI O^ 1 < - r 1 J-llaJ,l 

e^-vLl 1~< n_ 5 j|j_Hll al ^ r Jt? '"' (J-^l (lh° LSV-L-ll HJfij iHJjJ ^ a~^ J_1 La (j--a (jlLuk 

(_5 jIJlJIII (j-0 jJ.1 Jaj ) j ilJL ^jjll f (_ ( I ml (_^jJlj_jj| ^Luu-u i_uVI 4.-I-U Ij jJ I 

^V-*ll ^Lj>o 4 1 1 ul (jl L-aL Ifll I i(_yljl 1_)L (j^a Lvl_La Llib j_aVI (jj^-i (jV-^ i^V-*llj 

al _ii u-uall at, JLt Uuail (Jjjj>o aLaJjJall uj-^J alir m Mini I aLa-n/'VI (jj^fl Ij-L^-l 3j-x_ 2JL>JI uJUb (^ 
*^' i "' i "^^ <— (_yflll aLa -,1 L jLI (_>iaaj LJLc. cilllik L5^ L>lj 1^1 11 O' 

i^yjjjLill i_LL>JI (j£. Lai 

4jj>ll aUc.Ju>JI LjL>JI (_yL. 3lju>JLl CjLcjVI atj>.Lll (^l (JjXI Jjfc aLu^JiJI (j-Lll^2]l (^ l_JL*JI (jl 
^La. 1 JL ( JJ _uiaJL) Y* *Y 2 il £ 1 ^js |jjju>. L^jjLS (^^_uuJ^_uuJI (jj 'I 2tl Jj_tual Cuaa> il' r '" V laLL>.VI (j-a 
JjT ij»Ll 2* u u jjLso Ji3 (j-LL>JI j_a£. 03^ Vl JajLuj iaLic.ju>JI LjLLlI (^ylc. CjLcjVI aljuvL 

jL^Vl Jj^ll (j>3 I (jl j-£jJLl ^jJlu>JIj iSJljIj at I ce-a at_iJa_u j| i(_paL^>-Ll al j_i_u c a.l"itl (^l 
(_ylc Cj^cj aljas-Ll ^ea-LiU ' J 'l Lj^ ' (_y^j t l yyA )2£^ Ml ill atJcvVI (_yL LlLejVI £-A (J^LlIII ( jr 5 2ualj_tu3 
i2jj_ifu_ill 2 \J <^>->.tl alijLLiLa (_yL. I—uLlTiII (_pa^J«J (j^a La^jJ I 1 (_y5 2 j^ mi ill aLL>-VI 

(_ylc. CjL*_)V| (Ja ufu-ul i(jjjl_2JI ILuk jjLj 3j_LuVl 21jVl (_y^J l \ l \* j»Lc. Jju-aa> (j_jjL£ I_a>-_JXJ 

^xlb ijaJL*JI (_y^ at-LC. Jiu>ij| LjLiell lLLj (Jj| Y * • 1 J. i afa^j I V (_y£ ^JLLal tLuXJ>- lat-LC. J lj>JI LMJkII 
LjS^aVl Sjt^l CjLV^I (^j i( U *)L>Lkjl ^ <_>. ol^Vl alj^l (JLlJI aLLf (>o aULU 


II 


ugjlnJIg QjujjjiJI &o yjiiiill pginll yil ill till 


4 Me 

2006jinuiJ]-jigl/l 3 5 lUnJI 2 JinJI 


tLjuoijJI 4-L>-Vl (j_a 4a>-jir"i,mll 4-p. j^>JI LALkjl JjjL ( _ r L LSLj-aVl SjljVI cbi3lj 

4Ji3l_jlL 4 jjLujJ1 «Llo_>JI 4jjI Ln i All iLlscUlj 4-JJ..A ill 4_L>-^?lj <_iLua3.VI 4j_ui> C-ulgj I La^ 

d U 'Lu>.}LJI (_gj mi ill mm nVI 


(»_jl*JI 4_i_ul j i u (j>il a- 4\ 4. j iLH djLtJ^I CjL-3}L>.^? 4-xiLLJI 4_u2j-jL!I 4 lar.l II dijj-3 jj9j 
4-bv| ^LujZu xi Li a i a H Y * * 1 (j-° (JjVI (^LLJI (j-uLj (_£jJI ‘ Lvjl j iK.~i 1 I j 

< ~ 1 1 3 j i lag 1 1 (j'lb-ajLtll Jjj j_3 Jiabijj I miiII LiMjv ^lj^a-..~i i u V 4_lL3c_i 4jj_ijiJ 

lU! LALb^ 


Cells Adult Human Lb-d^JI j^L Lj-AJI Lull L}LL J°> jl a 


LMAJ <L-)LLa CjIjjJs lLLLLj ijJLil (jLoj^l {J-&J iLlLlLsJI fj£- (_ r liu La Stem 

i I mi ill L}L>J SJuJljv 5 jJL 3 » La-Lad I i a ,~.~K i ( _ 7 ^J iSaLa^ J^l CdK (jlj i 4 _lLlL>JI Liiulll 

t 1 -La 4-Jr a L'M-I 4_LjJaJ jjlII I C 1 iL>.}Ll!I £j_ap- (jj a,7r "il SjiJj l>- (JLaT ^IL3 lg_i4 


^■LLaH i ul C^_a>- i4j (_)iaj^»lLll j\ ^Ijj (—ijlLall a >i ill (J-tLluJ 4-bb_>JI 1 jj~i •> aj-i 4-ij>._jIb ibllij 


' •>■ aj ' jjuJu Jjjjda 4g 1 •s't' L^LL ^1 (jLuj| (_JjJ 4 _iC.Jl>- L^L>- (Jj^>iJ (jjjLj-al (j_ji>.L 


4J1 mil ^ppLaJI jL-LII jjl j_al_jJlj .(^ju* L}L>. ^1 4j_j_oj 4_ac. jlj>. L^LLj iLlLljLI 
aLiJL L_c4 xjjj (_yoll 3 j.~i all { ja-us L^L>JI (Lb (jLj (jia> ~~ ,b-a,4 (j^L b-a3-*J 

(jJL j^b-2 j j-it^l (jrLj ii>j-a-c. (j^a ^j^l j-Ac. 4 _*jj^M (»L^I 2j-l5 (j-a-ba biljj 4(jr}JL>JI 
Juu (jLbsdl i_a^Lil (alb La LlILc. 4j| ^1 IjJaj i^yJjVl j. AiC. 4_uLa-i<JI (»L^M (>Lu_^jL3JI (jbuLJ ^g\j 
4^s-^Iu t Ja. a 4 4_o^^Lc. 4 jLc. (Ja-*JI Ijub LL-V jalb ^^1 4 jL*JI (jl :4 _uL!lIIj iL}L>JI LLI 

0 'J 'I all J L itl (jLsj— libll (jjjufc j a -»- ~ I a - (^ £^'l * •“•• I ' ' I L j i^yxbtjdl 4 -»-l a ^Jl ' L> 3 a 

4_o- ^Lc. CjLLlI »L>»c.V|j absc-LjijVl ^L-oxL-uI Cjl_clac. 4 j>»LI 

ojyJbJl 0 \k>J\ (j 9 (jjolsll : 3 sjU\ 6>dh\ 

^Jl (J^a^HJI (_yL ‘ 'Ltl ^ y al«.ll O^e-iJI 4-iZ.jj. ai.< 4^jLa jLalbu 
(_ 7 -baI l5j (_yjll 4_aj^LII 4_3 jjl 1I t_»L > "A I ^1 4 ^>-L>iJI 4 lo,3 a 

ijjLuJ^I (»ljbb>.| Sjjj—ba / /• I A ,~, tl ^yL (_yb-aj.ll Sj-£.l.j>i.a 

^al*-ij t / i < t-% < tl 4 i C.Jj. /il a (j_a jLaIb_uj 4 _lC. J jj-Al I *?JUS Jj 1 4 4_o». L (j--a ^ ^ Jum — aj (jjjLull 

(jtaj-flJ! (jl j^l _jilj i4-LLflSLII ( _p3jj-jjl (j-a L-ll IjJL — j_a La^ — aL^a all jj^_aav i<— Jail 

Lbaj^ ‘ ' L» II jaJL*3 (jj£Ls i4jJI (Jj^sjII (Jjj-LaJI jjk ‘ . t-» II (altij “ 'L~tlj Sljljill _pb (^LaSJI 
lil jlj-aa^VI 4J V c-JLI (LLbS oij ‘ (Vn W'i ^ 4 j pp.1^1 (LL V L 3J^L C_c^ 

Laj CjLj, ~i i >ill (_yLl (_yll 4 j j-a-uJIj ic—JaJI ja-L (_yj| i—SJl^JS 4_Lat_i a c. I (j-a-babb jal 

(JLa-C. I (aLpj ' t-» I*ij a t ,t-»tl ^aJL*J j lj..a~i t u I (jj5L-a I Ls j (2r'-alxallj La j-iibjJI (_j-b Jibe-l 

4j < 'ixtl a tl jj^a Jl*- 1 ( jy a'*H C^Je-ill (jL iSj^JlII 3j-g.Lall 1 a iLj .4 j « t-» 1 1 ( jr aJL*J| Oj*_l!I 


ugjlnJIg qjujuiII 8^ yjiiiill pginll yil djIlJI 


^UIJL 

2006 jiDiiuj -jjgtfi ISM 0 jieJI 


ill Lgj j»lu9 (jlj i4_aVI Cua3l La^ i— ij lLaJ.1 (_g^"iniJLI (_y-l£. Q^ 1 *- jJI Lgu («-2£ («-I j)l (_yJ-!l 

4jJLjj (j^aj-Sj (jj jJI f«uk 4-uiaulll oJuk (_y3 l _ya. x _illj i<LaVI (_y3lj <j£. i-la 2, t u j_j$J_U |_gj"i i » J, I (_yi£. 

. Cjl_LpJI alaAc-j *■' ittVl (j-° (_p=>j-aJI ljuk 

<_JaJI J_ul_u 3 (_ylc. (juiul ud-ljj i4JU^>JLi 4_$jT (J-u. all ljuk (j-a 4 _ujul]|j 4_LajLuuVI 4_aV I Ju*3 
(j- a 4_aVl o juk 4 j OuLul U, i-dJjij i^yJj ^»-J (j-° VI L^j[jj"ihi a j»_^l*JI (J^ (Jj ‘t. ■»■«*■ 

.(jljuil Ijuk(_y3 l ' l <*■ ^ j uaj] 

4_UjJl!I JjjJI (Jauso (jLs iLajJu*_a jl jLila 4u_ajLu-uV I JjjJI (_y3 ( _ t aL*JI Cux_lII j»|j La_3 
(jujJu (jl (j£La£ (j£Aj ‘ Ij,,", > ~ a II (_psj_flJI j»L£u>.l lau (J-*^tu ij-aV I ljuk a Lie. 4_a J alll 

. I, i,~( a I (_y3 (_y 4'* II C-Oe-J I jLsolj ■•»• 1 JJ LuiajuLa 4u-uljJ (JjLi- (jua i-dJj 

:4_jjLuJIj iujL1u>JI (_y3 i _ =T _«aJL*_I I Cjjs-lJI 4 _i. c-^j- ui a :(_yJjVI : 4u-uljjJI (Jjl i~~ < n 

.£^H*.| 3a[juJ CjLLl>J| (jjjs 4uujl*JI CjLicjVI j-iLu 4uLau>- «Luijijuui-a 

Ujiutt cAk*} \ £ (jjaisU c^\ iiWl 0^9/Mi : ^qV\ (Ji&kl 

' ^ jtl clLuSJJ (_yjJI jjLulII • ' 4 tjl (jjjual (jua (3ita J jr 4i-*j| »*•<■»■ 'll 4 _l£.^_uu— a 4.1 ulj J (jl 


t4uj-uiuu.il ejLlusJI (_yle cA 2, j jiauJI 4 -lC.jj. ia^s J) l«."n Lau i4_2jLujJI (Jj ua a 1 1 (J£ (_y3 4_uuljjJI 
i ( _ y -ajVI Juuiu>- 4_aju>J L^Js-Luil ( _ 7 uji*JI tixituJI L ^‘Cl 1 >ij (^pJI 4uLj_LaJ! 4_t£.jjuu_a : L» £jl 1 lu j 

^ m >- ^ ^ j w~ $ 4_ljI j a Auu/JLuk (jufl 4-jj 1°?! 1 II CjLiju>J! ^3 A_lu_^_lII (_]L_«_c.VI ^ - " a. ' 4 jlf- ^Ll-i-S 


,^y \ s) , ^ ^ t i 1 ^ < I ^ 1 ** \ 1 A i < t i 


JJ-5C-5 UMJLUm\j 

: OOD/i>Jt)\ Olkjiaxll ^9 ik*)\ - \ 


jl 4 jl I mIHJI LM-ukil J_y3 ^ l_Ci >1 ■a-.~i II (Ji-JuiL^ SjjufguJI Cj1_Lu>JI j_y3 La (j-txLau ^JLa JJ-53 lil 

ljuk ( ull j (j^ 0 < i-l Lu>. J L> " 4_La i_3 Ju^JI J a r t_5l i4_t_uau>J,l 4 <>< j 1 tl ^js 

La (j i4j>-Lua aljL.II tLtieuJI 4_i J-£-il (_y-AI 4.1uu-i.i jJ I Oul^ (jr-^ 5 - i4uuiAj ja^u>iJI 4J (j^Li (jljuAI 

,3jJa 4Jj 1 Lu-Uuui ^Lti i-j-ij-ll lj|-S» :jj4-*3^il j»M-C-l (_ y 5 «-L>- i4iu_a j»lju>- j»lj-^- (_yJI ^j-ua-3 1 

:(_gju£LII lr I j^tl ^^3 aLvj A'" iV \(4 J a ; i^euJ La-Lflj>o L^JLa ju-a-ij L$_aj_x_i 4ul3 i4_JI ^ (JjL-ujj 

.( TiA )« ju^Lai j^Lu^ii,, 

. 4_ajux_a 4£.ju^a-« 1 ^ ajju>j Cu-U (j^JI Cj LauuJauj I CjUtuVI J-£-au>- ljuk 

: m'toU\ oVauKill ,,9 c/V>o\ - u 

Jajuu-l ^_j-Lll ljuk (_y3 ^yjLaSLII (__>u3^aJI ljuk JLlSj U.J 1 LuLfl^ Lu3j 3 4-ualxJI Cjl^cuVl Cujl^ U, 

i>Juk (Jilua ^4 u>.LiLi ^a£u>- iCjLi_u>JI ^ I ^ 4u>.L_lU JjLAu-uIajJI ^_y3 4_u_ie-i j>-a 4_a^l uJI 

i^uuJI 4_alx]l (J_^_l< 3^?I t- a 1 u -a- i4^.jij.uu.a 4~il,j 1 uj (jLi J j o-a lukjl^>- (jl VI iCjLx-iVI 

4_iL*JI a Juk (j-t a *>■ 1 (_yll (JujJaJI (jj£Li (jl i_dJj_$ i4Xjj.,ui,< 03^-1 (jl 4 _iL*J! (j| La^Ls 


ugjlnJIg QjujjjiJI &o yjiiiill pginll yil djjill 


£ W< 

2006 jimiuj -jigl/l 3 5 lUnJI 2 iidl 


,tc-> ^aJ j. a->2,JLl (jg 4,'j< ujJI lil» ^La ( Jr a *L»- i L^-ij I 4. gjjuuua 

i—ljlu La£ i~il ^ I U» tl (JjLujjJI (_ylc. (j!» if I jStl aL>»j » <^> 21,1 

(j-« ^al) (_yU-]| 4.1 J-i-u 3 J I 4x>-LiLi (^1 1 4— a^A.. i II Joj-ilu.) xtaa a ,(' r °' l '\i . l /^»l at, I ^Ig 

i~tl aj .u-.tl (_ya ijr aJL*JI ojt-JLa 4 -lL^.j i 4 JL_u<jJI jj . ju V 4 _iL*JI jl • * H I Jut 2 -»■ i l^J^Ls- 

‘2jj la^t-a 4lj U13JI CxjL£ (jla i 4 j>wLl^ 4 l_i i aj-i (jl <— xseJ SjjuStxll Cj1u_l>JI ijr a 4 j>-LjJJ 

tfj leuJLa it-fUjl] j_aju 2j..i..l ^ 4x>*Lj>. jl 3 jjj-jus (_dl_iib (jl_£j iO-i_utu |j| VI t Lbjllai a I ^ -uaj 

. ^-jxa-a Cx3e-i 3^b (jl_L>i]l I Jub ^Jl Jij 9 4ua 2 ' (jala. ^Ig (_y_al*JI 

:4uJlu]| J3_1S.il juuiitj (_y_al*JI cLlsc-lII jJLvc.La 4ulgj 
.( roT ) 4jj_iiijil SjljUJI JiiUtjVl (j-o (jl — 1 

oUlj^JI u23 , 2_ i-oVl *|ju>.Vl J? LM^JI <ys ^U*J! du^_JI <j| - Y 

CjLljI£L!I (j-a i^l jl iCjLjIj—ljsJI j_ya Cusc-lILi S—aal jt ~i < a VI (j£La| I— a-l^J i(_p3j_iJlj 

4_ajj>. (j^o 4_i £uaS-i U, IjJi-i 4uljj>.| jl (_y_ajVI j> I jLsr~i < u I jJLo 4u>JI 
(_yal.*ll CxstuJI JjuljJs (j-a ^ L* Ju>-j L al.^i 4 i(j£La| La 4_aV— auJI Jjjj-b lullin' jjl — V 
4jj-jx-3jl 4 _jc_lIu (jLal L 1® ^ 4 jL*JI 4_Lp^a 4_Ljj-j>- 

jl i L^Ia LjLal (Jjal 4^3-13 ^Ijiiellxjjl Vj i4^j^iaJI ojub O-Lmj ^jl^jjpJI <_,!£• jlj^IiJIj 

.('" 00 ) jl i4_LaVI 4^j^iaJI i^aj aV-C- i_£ja>.| Cj|jLll£.V 4 jjjej3 j~l£- 3JljJl>- 4_3j3_Li 


£-a (J^aljLjJI i _ T a gj_ljJI 4-O-jl Uj CjJvI—lII 1 t^i i i>< it (jl (_a3CJ (jl J_L>JI (^ic (_iJ^JScJl]| Jug. — 1 
i4-La ajuw c4 lag a I jl 4^cjj jljl lil 43 j_3_uj Jlxj (jl lillj (j^a i4_uj_*3 (jg. ^-LlLoVI (j-a i^I^jusJI 
4ugjui Sl^j (_y£jb (jlj i4_La ^jaJJI Jj^La jJl^J Vl (jUjiSj i4j ^LauibVIj 4 _oLjlL 3| Vl 4_Laj 

^jJu lil tiJJj (J$j t4,,_c C.j — uJI j_aljVl (jjs ijilj (^Jl 1—aj i4J^I ^uuju ^ySU 4_La »L 4~i'VI J^-»J 
jjLjtuIl (jl (j£Lau^ iiiJLIj (^1 3jjj_uaJI CgJ IjLa ijj^aVI OJJh (j-a j_a I jjLso ^yJI Sj^-xis 

.(™) Sj^uxaJI tfjub 

(jl i ii <V La i(j£Lal La 4_>3 ju>JI ^Jg 4_Jg (_Jg (j_^_a 4 jjuu_l!I (_y^la.ll tix3t_JI 3jLa jLuJwl — 0 

4ual_j| (_y^ (j^l>Jl I a I i4_aju>JI CjIuvjJ ( _ 7 lg I (jLuu-au$U ^J>ll ^-3_i Julj (j^JL>Jlj i J3J3JLI (_^a>JI 

(jLuuVI cdlji^ i4_aju>Jl j»4Lg l »0,j 4 u-JLiJI i^vjJI (_y^ I (Jxa 4 _lujx>JLI 4 ga-tull jl (_yJjVI 

(_yjjVI 4_>33^>JI (j^a 4^3 i°ii ill (_yala.ll Cj^c—lII 3 jLa jluTo.! <_u-ujJi (j^jSua i ' ' I 4 xs»LiVI 

^LUI JSuUI (> ^Vl 4aju>JI <^1 
.(j^jLljVI ^a._3_xJI (Jxa 1.1-a. 3. J u II — 1 
.(j^JLJjVI ^3^1 J^JLl l.l-a.3i >1,11 — Y 


ugjlnJIg ojujuiII yi yjiliill pginll yii djllll 
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<jLuuVi -r 

(J^a LtjLkJI — i 
(J^3 4-Luaj<JU 2 < ia jj j ' I — 0 
.(j-t-*Jj^M ^ L * J (j"t-2>iJI — 2 

. (_p>Jl (y-ajVlj Jl*j (jLL>JI - V 

J[ 2 "AVI jjptj Vj i(j^-*J LaK ijyjjVl 2_aj^>JI (y-ajVl (y-i^. C-iLx-tVl alj-p-l (jSLal La-lSLfl 

. 2_aja>- alia (ylc.1 La (y-!l 

(Ji.j_! (jl (J-^3 (yljVI abaLil l _yS (j-t_L>JI tlaLS-i "\j t4_ L-La-j-JU CjLbaj_j_jJI £jj ~ 2 
Zjjj. a>>.ll 0-C.J lilj i(y-aJ-*JI 4j*_pj ua jl oj-uH abLaal (j\_L>JI (jl ij-^ ‘<j - '-*JjVI 

La (yJ! t-£j_p | j| La| ij_a La^ j-2-l (Jj- 3 ^-^l S. < J (jSLa-J-3 iLiilj (j_a _p-£l <a£jJ (yJ! aUibe-J! 

(y3 Lxj-i u (jL£ C^p- laLa-Jjp- Cla».LiJI i_i£ijl Jl3 (j^SLj i LbJU£. 4-Lala i »l ^-uaj jLa ^jjJI ^-2 j Jlslj 

i>juk (j^£j (j| (yi*^ j_y_ai_*JI (±JJ* jJL 33 (ylJl CjL-I-L-^II (ylc. 2JjjJl l_3j ifuJ (j I ~ V 

(j_j£3 V 4_i_«i*J! diLLASLII (j-O^LJ! (jyjs j_al _^A3 (jlj i2JjjJI (Jj_a Cy 0 2 , •Lj-a oLa < ujJLl 

. B ^) I JJiC. OjJlJI (j_a U4J L^. | 

^ab <— 1 1 tii ■>• (_yl£. 4_2 _lL jl 2_!La 2-a-L^i, 3 j_*_a i2]|ju«JLi j-pjJjj <j| — A 

.( ro ')cjL2jIaJI jl 0LI2JI 

Ju>.l_) (jl y 1c. itLu*_JI 3jl_a (jLaojVlj 4_lL3c_JI 2.xx,,.„jXI (jt_ 1 ■»!*!! ylc. Jl^LlLII La| 

! jufcj 1 l£.j_Ji IjL^ njOjvLJI l - flj. ^a3 CjJ>o tfJUjip. aLaJ !j^>-l jjLujj^l Ijufe 

j-lLlILa |j_ib J-aljJ (yJLULi ij_a L^ dJuu-v (j-° alj-p-l (Jj-sI (j-a jjU 

i^yjajVI Jlui> 2-aj^>. |j_t>3 (jIojLljJ 0 Jljxi->- (_y£ JlUJ I ylc. 3 jLs»^?I 1 3 r ^ljp.1 (j| j| i^jLi 

4_i 5LI^-2 I JU4>j 1 J-mpJI I JL^J aCLjSLLo ^ . >»" 3" 3 jj^JlU 4-2jjJaJL 4._ilc JLsL»HJI (jl 1-4^ 

.^' r '' ^ (_A^53JI al (ylc ab at i^ia iL2JL>J JLmJ-JI 

:2-UjjL2JI 2-ajfclHI (j-a y^JLsJI Couil 

tillj (jl$ til V! t aLL b e-J I i—JjLsejJL! jL2^ (jlAjuJ^I (jl (ylc. (ju!j_3J! a t ~xisx t 

2Jjlj-a-i (ji*JlU (yjljLa'^l jjj_jiu2ll (_y£ aLs- La l^JLa iaU aLc. jj. jli.a 2 -»- 1 a I $ ja (jL^j 1 42 3a lj ^ ' 
(_y5 (y_al*JI aLp. Jj. jj^i La| ,( V ^' \ ^V0 jiL*J abuLauJI 3jLU (_^j_iiujJI (_JaJI aLig_a (Jjj^sl 

eJjLl3 ^LaaJ! c^LJt! L^JUjLu t ^ T )<jLa^V! Ja 2_ih>JI 
jJLaj 3-^-4! iy* LAjl>2JI aL3j>S Laj idlMai' Jdlll ojufc JLa-C.1 (j-a (J^ CjL^jVI aLu^jj-ifo-a 
CllLauljjJI (J-auu cJjLlS jJ$J .( T '' T ^jlj£jlLI Ljjpo jL*J Vj iJJvIjJLa l Ic. aL_p_x_iJ! (Jl a C.Vl 
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el ) Ub dJLaj cdcje-cJI 3jLa (jLaujVlj c±l3*Ll!I (j-CJ ^.alxll lLcjc_l!I (_ylc. JdLxjJI 4 _ujjL 3JI 

(jjfl tiilj a 1 — 3_! jj>*Vl Jlj>.|j Jajij.. i xi. 1 1 JJ i(Ja_xJI I jufc ( _ T ic- J-9l— x_l!l jl 3-^ (_yJI diLauljjJI 
.( Vli ) cdJjij Laujjd (_yd ,j}<L>-V-I ^UiLajJI A_btlll CjJL>-I Jdj cAjibtjJI A x jju u jJ. I jl clavLiJI 

: £\/j>\ tkl/Uf Lkxi \Wti 0)W> by& g/aua : (JW)\ 

i 4 _ 7 _L^»J! dcje_jJI AjaLau l £iua \ daaaijd A_uJa_9 JJV3J (_y-aixJI clcJtjJI LaLajJ 

iA_Lalx_!l diLLc^Jlj A-ujjLSJI Cl LL14II L g,_cA CaLc-^l (_yILJIj bU Cilalj-ai CiLsjVI ^jLlu AjLaJ>- 

(— < T i $ L U Lillj (j-a cadJj ^JLa (_yJI 1 — 4 — a-la-*— a Call — a c.".ac— ■>■ c( n °)(_p 3 jl — x — aj Jjj — a (jdj 
A j / „\j 3 tl at j aj 3tl AJbeUI csLsoVI I Jufc ja£.j-jjj (jjjLaJI c_d_ljl£j 1 (' r ' n )ciL£.lj_!L>. jL! 

cA_c_aJLxJI c_djLxl,l OJJh (jC A_>oLLJI i~il 3" 1 1 3alj— Jl All t II a JLx_u_luJ ^aJ l_£ll VI i^jLi-jL! 

3 J se-l L ll CjLjVjII l jl xll A—a^LsJll l 4 , < a I j (_ylc.j (_£j-j>-I A. _c ale (jL>J (_£jJj La-Lu 

.(' r ^ A )^lj.IL>.| Salj-xi (_gj-Lu.c 1 1 (j^_>JI AiLais- 2j3_j-La3 (' nV )A-c£jj_aVI 

:( n ')<UiLlll ^gjlaU (_yJI ^l^bvl Salj-xl CiLjcjVI jjLcj AjLaJ*- jjlajljLa JulujjJJ 
.^yJ^jjLaJI (JjaLxjJI JjLaJLa ^C. (_g_^ i~n 1 II Jcctc>JI ~ 

. AxiLaaiV-l l£La (Jj-C-JI (j-tjxUI jLdic.1 — 

(jC 4 _>ol_Lll A_cJLpJI dlLa^mi c 3 / ^ a ^jSLa-1 V jl itlULallil A_j_aJL*JI Cj L a jJ-X-l I A_lLI^ ^aJLC. — 

. t_al uj-1 (Jj ^l^li-VLi ^ aIx.II cLiJ*_lII 

1 Jufc 0 i^|jZL>-VI 3jla,~u a VI I ^_-y ~>i 1 1 (jjlSUI A, I ig. ^IjljI i^lxj — 

.( rv ")tiiJj Aajfli>o V La 

y\ jjL^aJI "lOV — M jj^Lail (_,!£. AjuLuJI AjjLa ^ jJ/jiaJI JlSj 

Juvl jl (^jLaojVI J-xu >JI ^ylc. ^lj3Li-l Saljj fjj iy~> ->.tl (jSLa-i V AjI A_l 5 aLs- tLi-p» 3^3-1 

...l_£jufu-iJI ja 3 .l_ca-.il t _yj^>JI 3 I ^Kll aLULi A3 .Ix.~lU c_3jLlU Lia jIj -A~l j| *j ,^>\ i e~ j| AjLalaC.1 

.^l_>H>.| SaljJ-i AHiLaa> (j-* lAcik ^la-i c 3_jLxJLl csjuk ^Ic. aLb A-a^j ^aJ ^31a_i_^aVI ^3ixJ Ijl Lai 

La ^Jl £\ ^Vl SaljJ JU3XI ^IjJI L^U^f JlZu-uI La-Lu 
. (Jlax" 1 cMJ AJLLail aLubVI £yi Jlxj aLbLaUI CjLajlxJLI 3I jj-L>JI (jl — 
^Ijjl (_y3 A _c al« II i_3jl_xJll L J -ar . ->. (^I (_g.ij._c < n ^IjbLa-VI 3a I3J (_^aL>JI jaUaxll (jl — 

. l TVT ^ (_y.alx.ll ±^J\ allacju jIj-lIsVIj (_g^j_u a (_g jJI 3-aVI cAx^a~c->J.I CjL >1 1 cijJLIj (_J_aLxJLl 

A— aa I 3 1 1 A_£>J I c 1 ^ " . ,.~ V I (_ J tx x 3 V a t a t L. a Lj c ^ » 1 1^~ c . ” . ^ I c a A_a^3a>Jl I di I ... . .j 1 1 (j I — 

- ( TVy )A 3l<tl eJJk (Jj-i Jlxj AJLa lLcj*_cJI j^al (_ r ld 

(jl c_l3cj c A-lcj P 33J d)L33jia-a 3I Aj3.ll ^-Lcjl (_yJI (_gjjj ad 3m dt-alj La A-cILaej aLSj^la (_gl (jl — 

. ^_c 1 c/i~i 1 1 AUld daalj La Salj-cJLi (jr aJ>o 
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ljL>-l — jdLaja j-a d_JI £ja-jJI ^ad La-iS — d-auljjJI Jiao jai^ idili nU ( jr Cj-AJI i—dfljJU jc Lai 
j_yJ! dLij-mVI jSLadJ -d J r j J k* ' ^ £ ~>-j j- 0 dll h ■>!! CjL^e-il ^-Jj-Ti-J>.VI Saljd ^j.. .Jaj— a (JjLid 

daljd C-idvLl cLoa. i4jjJu»JI d-jCj-iL] I CjLJjjJI ( j r ^uu ' £~tjl ~ iLajaC. £jjHa.VI daljd djcjj-ma 
jjd l^JLa SjoiUI ddLAllmVI ^ya dJ&Lad idjJLa djLa d_Li.uSu 'd . -wl <^it Lji*-a Liia. d", L-.r I j i^JjAa-VI 
C-u3 Ju9 (Jj (J^c. j£JuJ,l 4jr al*JI ^LuVI jl » jjI&jJI (JjJid h-Sj-slII jjjd HJj jlj idj-ic 

jl» tdllmU t _ y Laj_HI jjl£jJI (JjJLj id j ^-LdlbVI jjaed (_£l i^HcVjLla jj£La (_|a_c ddl 4.L nil 
Liadl i^j^. 1 i^~ ^Vl j| liLlaoll d^aj ^ylc. 1 1 -^j j i~ a ^.L u £_ya ddjLU (jl j a> VI t J^IjlIL) 1 a^ (jaUI 
J...L.T £_tiaj-a (JjJjdj . ( yVt> )«i~il r I <<^itlj jK'dVI ' J^Lld t _ylll I d j r 1, 1 'VI d dlt-itlj (_£jJLjlU Jl^_>JLi 
jc. jJalll i a.l~i ecj jJj U m )«i_3j_*JI LfcJuwjj (Jj i Liijj-jd Ladl aL-A/Vl ( _ r B d_JLU d-a-Lill* 

^^3 ^^cj—AJI jaSL>JI JaLjjlLijjl dJjLx_a jSLadj i3jia.lj dJl mU cjL 2lta.ii,l jV i^yCj-AJI jJaill 

id-C.jj.Ai-U (jja ■a-,11 £jLAJI ddLada j_a jjJLa Jjk La L$_La i£j_AJI «Ualc J_cljj9 (_ y lc ^Hd 3Jl-i.uU 
id-t^sLaJI d -»-l <^>U ^_ylc d_al*JI d -»-l I^»t,l jadJiJjd dJicLS dflLcal Ijlj-As Vj JJ-Aa V d-LclS L^JLaj 
:i±j iJ-^JI .Ijj ijl£La»VI ^_ylc dJLuJU (JjjLlS (j^LdJJ (JLa*.~~n uL i— a-m auJI |ji_ba lUJJl^j 

I jla oL^ u o^Jj Jdv Lillad JLa i( rvA )«^UJI VI j5jL*d V). 

( TA Ll^gnll Ji-t3 Ji^j if VV '^jl5Jt>-VI jadj^so die jj-caJI IjUk ij\£ ij»Lc jj-Aa i^Jjd i— 3j-i^ajJI 

tiili I— a_i_3 uj^s-ldlj itiJJj Laj dJTj aljJj al JLc (j-a ddjjj—caJI CdLa-loJld jISJljvVI I jufc 

(j-a jjj-LUl £uua (jVj ijd-*JI 1 ' ^ jljJaalaVI jjlj iLkjJi_aj jJ-dd 3jjj_Aa]| dJicLS ^Ic IdLaAcI 

(jc j-a-LJI ^LlLal ^1 jjc^aUI I Juk i^Jjd J-Afl ‘JJ^I jj d_>aVI ^Ic djju i^.L nil <_)£ jISLljvVI 
. J>Aa (j-a tiild La (jyditd Vj i«Ladld 3 jL-i£>. dmal JLacd ddV u>JLa£ (jj/LJI S- 1 ^ 

L^jjid (»Jd-Cj i^lj-UU 2alj_jd ^1 JidVI d-iSla (_£dl LaJ^ ddLa i(j '1 1 II La (^ylc Laedj-Jedj 
jac.j — ^ A ' ^IjJLi-l Salj— Jd ddLa_>JI jj ' 4dj_Ai_iJlj d_aVI ^Ic dj_*d La ^1 (j-iiLiU 

t _ y ic djdtd V ‘LI 2~->-VI LKj id_aL*JI d aLLaaJJ LLLid V a ft a — dJ ^jLAJI ddlej 

jj 2 -w p . .. 2~ d.ilc »1 ii ^ id_JLc (_^Ji_*Jl]| Ji_a>V jj_aed V iLj_t^s_a (jdsUI Ijuk ‘jj <^>l' ' d-aVI 

I Laj »c. d-u Ja.llj dxLc>i]| CdLedVI ^IjdVI 

(j-a j-iiiSJJ JjLsJI dLcdV dSV-LadVI dJjd ^ylc Li^jlid cli-p- id^tla d_JI (JjjLlJI ddS-La- ja-iLs — 
diadjaiJI d ^j-*_a (JLa iJjLaUI dLedlj aljjJI <^»~t d d\l L 'VI ^L I J^Lud ddl La^ i(_palj-aVI 
(j-a j_L£LII (jc. dJjj_uJU CdldjjJU d_£j_*->aj n~il j « i <^> tl (_ylc CjldjjJ.1 j_alj_-a d_£j_*-ad d_u!jjJ! 

La-d ja-ijj dJl lju£9 iCdLLLaj.mil j—o JidJutJI ^Ijdlj (_^j^LuJlj jj-ioi-LjL alji^ djj ^ /iJ. I (jlalj-aVI 

^1 e5-ljd -La ddl t j-C V— ca_3 i£J-d» (jiiLiJI J-3jd dLV ijLLdl (jd»d djlSLa^l JLjvV (3-^d V 

.j_yAajJU jj'dV-a dLatd d_pe-iJajJI 
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Cg^c-i-aal JljvJI ‘Ll jl i2jjjL^e_a 4 _JI 3^Li]| <La*L^>. I — 

l^ysjA, l a "i t a I l a, /u ^ ^y! I Cj t at ,1 1 (_£Jij».| i5j_£ul_i-o C-cSe_J I ^_jLjj 3_a 3 t uVI 

i>Ji 4 ^Lu 3 JUJI <>Juk t j' 2 c~ i i^aaj 3I L}L>- £33 JjjjJa 3^1 i^j^LujJI 

Laj 4 _i£ t>3 l*i. I l^2.->- L^jLstjlj L^cIlLa 4 ^ 3 -AJI 

dgje-i-ll 4 JLe_c. ijL 2_*JI I juk ^yJ! JLa jj-a 4 _l!ju La JjJLmJ i 4 _La 4 j.iLa c. j < ulSLa 

. 4 j ^uLa ijja Jj V L 5 L 2 S (JlLa-i ^ A (_yjJI ^_y-aJ-*Jt 

boci\>J\ 

<=> ■ .. i < 3 n ' 4 _j _3 CjI_i_L 3 jj ^3 mi ill ^3! 3„>JI ‘ * ^ J_*_i 

Cg-La- i 3 l_i_>Jt 1 —ljv 3] 3ifL ^_y 5 4 .j.,al.*ll CjLc .1 JuVI CjJljs-I £y> i4_ulj3JI 
(_r^ L)ij ‘3-a3Ju^JI 3^ *IL 3 isyxW I Juk ‘■■ r> *} 4 Lila I La 

1 4 j > _jLLJ «Lc.33_>a 3JaLit>3 ^y]J i^ 4 j-> L>a ' 6J t(jl ‘ " 'M-j 3_L-a-»JI 3_u>JI t-JLe-i La CjLlI 3 J 1 I! oJuk 
3-a V! 1 La-ikj_t£. 3I jl 3JV 3I 4 _aj^>- [g.~i_ic.33^a JJu*uj 3I (jSLaJ i 3 juL*_a I^jI 4 Ju*_! (_y4^ 

. 4 jal«.H ol^LL^VI jya La_<k3_tc.3 143331]! 4 SLLJI j_yjk La^ 1 L^jL 3 -uJaaJ jjLujVI ^ , I JLa-"i < u I (J^LL 
C ■>»,■*■.*< 4 1 1 Ji_iJl>JI ^ i 2" 1 1 J3J3XI Lia jL ^3 4 _xaukl (_y]| 4 jjLtILll CjL^-uJI ‘~'fl j <~ iJU-laj 

I3 ( j^jj3jLl!l (_ r L- (_ y°j-£ j-!l 3^°^! ■ ( yAY )3 t \l <^>~aVI 3 ^ L^i . „ tl I « 33JL) 4 j|j_i-a 

i,333^>i]l j^_a^>- lLuLso JLc.13^ I3L3 1a _ct 1 4 ,_i 1 2"i 1 1 <>JUk oLa-l _i L~~3 diljj-Aa 13-^j Jlj jjl 
JlC .1 3 2tl 1 333JLJ ^a 3 133-LVI3 LujJI ^_y 5 3 in 1 II SjLlu (jJaae ' LaJ i^JL^sJ .1 ^i_aj>. ^_yfl ^j^ 3^ 

. 4 _ua 3! _i>J I jjj Lliiall 3-aX I 1 33 (3^3 ‘ ^3 1 0"'-i >3 3 L l I 

(_yJL- 3 >i~< 3 1 JL£. l3_SJ I <> JUk (_y^->ij 33^ 4 ^ 3 ^ (al La 1 L4J3 ^.4 (J^ 3 -*^- 3 o-^ Lj- ^ 1 1 4 Uk 3 1 VI 

(jjjj (jjjJa 3£. 1 J_c.l 3 2tl < 5 j_£j 3 1 Mill (_iLt_t^>l j^j-L 3 1 4J3J1JI (_ylc jAJuu>- 3* « ~< j a 1 1 ^ 2 j 1 L»~ 
^ylc ijyyC-j 3* J'3 'I atl C.tj»o (jl I ^ jl r p~i Se. ~ ' ' a £ 1 L^J <LujiliII 4 LL a ~tl 3^ 'Ij ^tl 
j»3J (_y 3 4 JLkl LLsJLLs-a (^jJI ija_L*-^ I Juk dll jL?r"ii>ia 4 _*jLll (a-^jLji^^ 3)34 ~n uVI 

i.~il 1 JjjJI diLLa ' a M M V 4 _i£ 3^3, mi ill j»3Lt>JI ‘~'l t~il \j A a £_j_ag>. 4 _i-uljj 3I ^aj 

.CJI43AU oJUk ^alaaa 4 jC. 33 ilLa 3C. 2j_u alliC.L 4 ggil 3 jJI tfjuk Cgflj^l 3SJ3 idil jJL^JLl CjljufuJU 4 _Lajgala 

: 4 jJLJI ^jLllII 3yll 4 _gul 3 jJI 3^1 ->-~' 

1 ( 3 ^^ ' 

3^L a-i 4 jgsL>- CjVL>- 3y3 4 i 4 oa.LgaJ ^aj-L® 3^- 4 3 2,« II ^ 1 3-1 1 ^La^>- 4 >-V ^yJLi^JI 3^ ■a- all — 

.40^3]! 3g3l3gaVI j l jiigj I CjVLc^ 1HJ4 Lk4l3^l ^ylc. 4J3JJI ^yajJn 3I 
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L-tialj_-al (jPJ! j— <-uVl i ljy !s ^IjjJI <_JL Jii_a CjVL>- ( _ r l_Lj*JI (j,a Tr a 1 1 l_i JLu — 

(jjfl 4_Li_*-a 4-iLt*3^U 4 _LjLi 3j_l_i_u jjg -a. I j j I JlIc. j| (j-A Jl 2c. t _ y j| (J_al_j_>JI jl i<Lpljj 

. 4_uljj (_palj-al 

I juk ja£L>. £>L*1! <LaJ_2_a J^U je. AHil (j,aar3ll CjVLa* juLLi — 

.£>L*JI (j^a £j-Lll 

(j-a 4 _*jjVI j-4 .ifVI (Jj- 3 j.,_cK.-v t— ll i^i 1.1 jl (j\-L>JI Jal a i at jj^atj — 

V lla.._L.nn (_y_3ljjJI (_paj — XI (jL jl (j-a — -p r .- Cii ll J^LjJ I il £_La-i La£ idJj Juu £_La-ij iJ^jaJI 

: ,j)^\ ib-uH - V 

i(Jj-aVI jaSLtJ ia-a (jLuuVI 4-jj-iiu_jJI CjLLljsJI (_y3 ^ l_c ^i/a-..~illj ( _ 7 j>-V_*JI (J^JljJI — 
lillj (_£j| L*K (j£Llj i4jj_a-*JI (Ja-ljJU £j_a-a- (_y^J 4 -ljy-mj |j <sLjL>- £jjjl dJjj 

. Lajj^a (Ji-JiIiJI IjUk 4ILajL-uj 4 <nu% (^ (jj tlaa j\ J&jj> 

4-tlc. 1 4 a la, >) 4,jl t hIHlII LjLaH (_ r 3 (_.,, I_Lm ■a-.~ill jl 4 _ 7 j>-^IjlII (Jj>-JlI]| (jl_£ IX — 

4_j^a_ t a.-aLI LjLaaJI (_X>-Ji_IlII Lai t^a-i y -a- "ill (Ji.J_lL]| I Juk jaSL. (jl_£ i 4_*JL jlj—tial fjj <-a -a. 

.«CL>.LI Aj-ta jj-jia.ll j»JL£. 4_ji3 c-JLilLa 

I Juk (jl Lila jl I < 3 j~ | j| VI (J-uaVI ja^Le-i ^Li-ua (j^_L>JI (jjiia- (_y^ ja^LtuJI (JjvV (_^>-JlIlII — 

. Lgju-uuJ ja^LtuJI 4-2jjJa j)L£ jl i(j-LL>JLj jjuia (Jjj-ajs- (_yll (Ji^-jiltll 

: g oCxmjVl - Y 

»L.ac.Vl 4x.ljjj (_£j|jilJI (Ja-V (^^jLiJI ^LjjilLoj V I j i4jjLojJI »L-acVlj aL^ajVl ^1 < n <i < nl 

'I 'J ' (jja <iJj)j_*XI LjLaLI aLflJ (J 'I 3 a (^| (j-L>.^jJ| ^ <>>l S~ Vj i«L>.LVI «La£j>- 

. I gif Ijjj Igil j i~ i nlj LjLsLI (Jj^. (JjLLa jj>-I ( jr »iaL3j 4-uJaJI 4 1 ut u j-a-L! 

: o^iull o\^\ ,j9 o2>d)\- 1 

tfjae_Jl£ ‘4_La cL<j*_lII jalli (^jJI (jj ita~tl i°ii i tl Cjli_L.aH (_y£ ( jr alxll O-je-JI JlL»Li — 

3Lc.lj_a jja i4iii_a ^Ll-c «L>wLlU CjL 2, j l ^ilaill (_y^ Cajx_lIIj i4JlLa ^j^c_a 4_aj-j>iXI CjI o.j ^ilaill (^ 

. Ig3j itai alxi) Jajj-Ciil ^ya JjJulII 

(jL£ i^l_^iia>l 3al_^jj LgjLe_il ^aLj ( _ 7 -a-><J (jl i°ii i tl Cj L_l >J I (_ r 5 4-LLje-iJI CjL.xu uj.aU (J- 36 - 1 — 

(jjSi Vl Jaj_XaJ JCu3^a j^jLI (jjaJI I j_ikj L L gj. < C i L I aljJ LlIlj^ La^jLc. CjL^jHuJI i_£JljvI ^ii3 

4^j_jJI tfjuk j-acJLao (jL^ l4_j^ i°ii ill Lvj-ja» jl Ijj^-tia LgJ jj >_ < i < njj isCaLc. ^jLilll tfjuk 

. 4jj. Axil «LuIj_jJI aLLj^iJI (j^. CjLajLca 
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: : VxjVS 

Uj clo-LJI 

IjUb OJ& (jlj t(_y L>JI all j^lj-a (j_ajj (jl (JjjJlj CjLaj£L>J! ( JT 1 x. — \ 

.4jj-aj jl i^LuLscjO £yi ^ 3 -lH 

(jx. IjjtlLaJ (jl ^a-ibj-<-ul (_y5 <Luljj (jlalj-al (jj-al*J (jjjJI Cr^- (_ylx. — Y 

Lialj-af ijjl U^eJ "i? (jjj-!l Laf (j-a jt ja^jL^t (j^a 4 1 u a\ (_p=>jJtl Cy° Cy* 

aljxvL I j^aj^aj (jl J lia-S^La i(_yj|jjJI (J.Q 7T alt j_£lj_a ^ag, alalia ( _ 7 _3 j_al jj I jl_3 ija-^-La 4_pljj 

. !j_ib 

£-LaJJ i4_ulj_jj| 4 _ijjJLL^JIj (^j-LljsJI t_JaJI «.Liu_il (_ ;r l£. L-3j_iIuj (jl CjLaj£L»JI ^^£■ — V 
jl j] u ,isi 7r 3 (J-O-X. (_£l ^alj (j|j CjL_lj>JI (^ t±AJ_*JI £j_jj| (a-^-La 

. L4J 4-*jLl!l 4 is~Ti Li, I diL^>Jl (j_a (jyla^ (jil jlLI Jl*j i ( _ 7 -ix>- (_y >_ua>u 
aL u je-J I I4JI »£. I (_yi j. a"i * »~i (jl 4 -lLlsJI (j^jataJ! j_a I (_ylx. aLa-jLaj! 4,_ial« 11 aliLgjsJl (_ylx. — i 
^jLUj (j-a 4 _l!I ^a.) La (^Jl (j^Ji (jl Vj ijJjJLtHJI g_jLij 4 j « La 4 Jl^Jj (_yjJ! 

CjLe-i^f La aL>.^Iu 1 4_ a j 1 u tc-o 4_LaJLc. jl «Lj-lL 4-a-Lu.a a. ' £~ ' 2 a jjJaj ( _ T S ^al*JI (jV iaL2jLu 

.(_^a 3 (j-a isLsoVI ! Jub ( jr £ aLalall 4_iXL) ^aJ -4 j 3j_iju>. 

CjLe_ll j^lj^a »1 i ; ii<l (_y£ 2 a. t S~t,l (JjjJI jJl>. (jl a(_La aLujjJI 2 j 3^?I (_yj^>jj — 0 

Juu i4j j iiu_iJI (_ylx lLLL>JI (_ =r 3 4 j a<bl (j-a ■ .HI j^a i_uL>JI IjL^J U, i4jj-iiu_iJI CjI_Llj>JI (_ =r 3 

(Jjl >. (j-a 4._ilx 3j La_ujJI jl ^aJL*JI j_i ajJ (JjLitJ (j^a LilLub (jl ^ya\. aal -^-Vl (Jjbl Ll*iL>l (jl 

.^alaJI I Jub 

CjI Jl-jc~i ±jxA (jl i(_ y j_jjL2Jtj (_yXj.jL!l JL>JLl (_yfl (jO-r^-LiJI j 4 , ., A*' cLo-LlII 

(_y5 (jLLaL*JI Jl_u j^a^M >4 Jjxi V (_y^>-I i4_a5M--a Lal£L>.| Ijj. i 4jLj-2_a Ij-i-uj Jjj i^ala ll IjUb 

. ja-4> Ju>-a CjI_Ljj>JI (jljLya 
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j]lanllg < mljnll 

2ULJI ji I -1 

. 3j_&LflJ! 4 4UUi3.1I jb Ju£. Ju£. J>j-*se^o s\a <_^j! i ! <jj Juue^a I 

^ 4- u SLa 4 4_w}U_uV! 4.^ul-ill 4jjjj_4_allj ^jljul! tciJjLxa i (j_4ia3 4 £c_uIlII Jl 2 

.^Y* *T tCjL-uljjJlj ^I3J! jb UaUjUaj ^1*J! cAjUta (j^j 4 _uIjjJI :^_ukljU ju^ I < jLI 5 

Claj^J! 4 t ii i (ij-o tc jlkLoJI <_jj_3ju 4— t(jL<_ujVI Jj ^ 4 j_»- jJ j_j_U I c__<_LUI Cj1_j_L3j 4(j’'->-jU <(^£-iJj - i %C H ^ 

4»>U,1I ojjSLII <4_qj>-jILII c-uUSJ! 4.1 4 <i,i < >i ^*bll ^jl3iU 

<_3jU 4_L4Jjl£| 4 j_U VI CJjstUlj diL_uljjJl i -2>jJlj>J! dlLul L^_l3 c 3 U ->. U 4_bVI : 43 j, 4 t t>. jJlj 5 

^ ITT i^LjJI *^IjVl 2u_UU! 44^Vl ^jUU 

1 * ^ 4 4_uHII 4_*_ilaJl 4 Cjjj_aj <4JL_ujJI 4.4 xt 4 «ij-4 4< jy £jUI 4ill J lo£. Jj 3 , >0 4 J>* Jill tjjLUl Jl ±c. 4<jlj Jlj JjI 6 

,-jt) i * Y <cjj^_u 4j£L3JI jb 4£L£V! JUa £UuU! <— sbu^ jj jj ) < a 7 

.^1 jLUl 4-LtSLfl i L>-^Lc. j 4jIj3j J-.aU I JuJlaj t^jLua^sj Jl-uu-o Jl^c_c 4 L7 _Uj_JI 8 

♦ ^ t^JjVI 4jtUsUl i^ljliJI 4-liSLq iOj-uzl-Juz 4jfl3*4 LjL>i4 4 jl.U 1 .aj Jam-.U jLaj^_a 4(_ r l»jUI 9 

4_4_a4_4j_a CJ I J jU-La 4 < _ y j}bll ^-Ll.uj>J| J_usb jUjUJ C_-4Jj_*J t4_U^UIj 4j|jjJ| J-U JdU.ll i Ju^SC-A 4^ a i til 4 ^ jr 3j I 0 

._4^ i\\ \\X 4_uliJI 4 _*_lLUI t( jllU 

. 4_i^jj 4- u SLq 4 i _ r ^_aoL*JI ^_<-uL3il Ajz-zz-a I <4_l^jj ^jj| I I 

._A^ 1 * 0 . Cjjj_u ^Lpwl j|j 1 & Jl^^I ^j| *c£j|>U I ^ 

4_p<:i i ( 43 i_j_£ M-2 *- \j 4_uijjji Ll^jJj^ui fXc. 4^jij)jji mu 2n • » & 1 4_u LUuj—j i 4_j_lLui 4_j_*_^_>ji oij^-daLo i s 

f.) ^^0 4jl_lU IJ. is\ a — 3j-aLUI 4_L4Jjl^VI 

Cj_^5c-UI C-a l SLo (J-ui^o 4^m_^JI (jjV jjj^UI j-t-L^UIj J_JJ_3UI 4 Axt-Zt-a 4 < _ y al>Jl j_j_c| ^L>Jl I 9 

^ \\*\ , 4^/VI 4»>Utl 4^^ jSmJI jb oLauljjJlj 
\AA 4 3j_4kLUl 4 4-4^1 ^JUl 44 _La}U_uI CjLj-lU 4^1.4 4L>- 4 I 5 

J't 3 ->o 4 j.-L-lSU' < _ r JL^IjJI CLxJjbw I (jy j^ j-l-i-jU I I 4j_ua_flJl ^j! I 4^yj^l„3, 4 41 *,!l ^1 16 

.j»mi 4^^TAi 4(Ja 4j) 43jjlll 4 Jj JlXI 4^jdl ^UUI 41 IIjlui 

CjIjU-II jtLp.1 4JL>J iCjjjju 43JuJl>J! jl^VI jb 4^, >.11 4 Ju^se-a jj! JuaJ^I ^jj (jjl I 7 

. jSLUl jb 4QjL>Jl J-A4 aiuj (_3jjJtll 4 JjjjU! (jJUjs JjjOJI ‘-j-iLU 4(^jl JiiUI JLA5CJ3 Qj i _ y b ^jJI 4 Q 3 UJI 1 8 
. Cjjj-u 4jSLUl jb 4 ( jlULc J-qjzz-g (J-ljjsO 4 j-u£LJ I 4 CjI£J_U| jj! 4jjJjjJI 19 

4 4ULUI 4_*_L_LUI 4CJJJ-JJ 4 4JL<_4JjJ| 4 4 41, 4 «lj-4i 4(JJ>J| ^ L)l >• ~ 4 <1 1 l 3 4 <1 >"(11 4jj_Uj 4 i _ jy ^ .?4, 4 jL^J^_43 20 

jb 4 ( j A Ltl,C - , \ ^ >-, as Jj-3-^o 4 jjJij jJ I ^-b ^j^jJI 4_j_tiib>. 4 4_^j_C J— «a— ce—xa ^jj jJl 4t a. 4 . *I) 4^^j_4_u ta xJI 2 I 

.Cjjj_u .J.^ 43.11 

^j! 4 jl-lU 4 ( jUj-«^ (-b^L>Jl jb 4jlj>*VI ^jj|j-3j »l 4>> 31 1 4 Ju_L>- 4(^JaI/jjJ 22 

jJL>. ^_J_3_U 4 Jlx^IL31I 4 4_jL^j j Jl^j_>i1I 4jI Jlj 4 ( _ r uJ JuVI ! ^jj JllIjJI jj! 4 tl Jl^j 23 

^^0 4_<k^ 1^0 4C3JJ-XJ 4jSbll jb 4jLLa£. 

4_xjlaJl 4 ^jL_lU 4(j-4iij|j-L3 4^! bjJj—a (j“\-LjaeJj IjSUkj lj-^3 bjJj-« (j-A-L-?e-4J IjiSUk i O jU J^ (j-*- 4 < boiJj 

. f ^AA tCy JjVl 
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fY * * ) t4_Ljlil]| 4jt_ikJ! iJ)A L<aJ 4 3 Salt £j-uj i 25 

1 4_ua_L*J I c_-<T<S»LI I j!j 4i_dJLc lio j-fl ^ylc. 4 _j_*!uL>. 1 ‘ '* • (i jj ^ j - lc . 26 

.jfcUn <er JjV! Su^kJ! 

. Oj^SLII 4jusL>- 4 ^ *\ *\Y OjjSJ! 4 4_t£.j_jJI 4 _ujjL 2J! I < _ ;r £.l_LuaJ! 27 

j|j 4^1*^! IbjJI ^j| d>l > 4 ^ -(-41 ^ ^— 4-4J I 4(Jg 4 41 I (jj 4 ^ 7 -4-4i_' % .^-4-uJ I 28 

.^TVY 40^ 4^^! 

4^^! 4jLxkII 4 Cjjj_ij <4_kL*J! c-tliSLII jk 4k>iJ 4 Jua^»t Juj-5t_A CmUI jjI till 29 

jlM 4 CjLu^I i^Lc. 4_>.^J 4jjJa-i *(Y) JuJl->J! ^JlII ji^jLdil ckx_4_o^JI . - L -1...C - 4(^jj,.fl t< till 50 

♦ ^ *\ *\A 4 » > -tn.il t^jLuJ — Cjj^_u i 4 -l9j) a *>» 1 1 ^-lL>JI Cj I jj^Iu-La 4^ljJllVI 

4_*_jkJ! 4 <-_jj-*JI jX all jk 4^Lo_t^iJ! »Lo- k JI LuJ^>J 4-»k>o^M J ^’Lt^i-u— 4 -oVI : fJ L£ ^u -ll£. Jl-lu-o 5 I 

jkUU 

♦ ^ 1 *Y 4_*_ikJl aZijjju 4 4-^UJl c-JiSlll jk 4j^l tVrflj 4>LuiiVI Jl-l£. 4 < _ ;r kj) > u 41 II 52 

4 4^j-*-U jk jljjJI 4_UI Jlj^L 4 4juj_4lJ! CjL^IjJU 4^-4_jj-43 ^ 4 < _ r jkl_4iJ! 5 5 

.Jt)r\y 44kliJ! 2u_ikJ! 4^ 44^ ^ktl jk 4^Vl c^j1\ c-^k* pUi\ 4JJ1 jlui ^^4 & i4« 4^L4li! 54 

jk 4 |^jj_lU (kLiJl ^La-o 4^jjl* ^^uus 4t_*_tk>J! Ju^5e_a 4 t _ r Luj_4^JI 55 

.CxjjSLJ! ^jlko 4 4_ukJI Jkc.^U 4_uij_4iJI 4 (jjJlI! t-Sj-d 56 

4j£^ j|j 4 ( j r ^4J ^ ll ^LL>J.I 4 <3, *>.*> < _4 £ - (jyLU I JJ>- I Ju£. 4 ^ I J^fuJ I 57 

4jtjk-a 44_u!jj>J!j 4_u jJ.1 4_uj_*J! CjIaj^-^uJ! ^Lk^U 4jj_j-ua2jJ! 4_jjjJ_4_ail i^jju±aum 58 

4jukJi 4 JlJ^]| ^ jju. 

^JjV! 4jt tkll 4j£kJI j|j 4 ^jJlJ| J j * t II Juj^3c_4 Jikd 4 < Jj-> till jLdjj 4 tjy k l>^ 4 t ^jL^A]| 59 

^mr -juu 

. Cjjj-ij 4j£LdJ! j!j 4 I 4_^£ Ij7 jQ ‘^rk. ^ 40 

\ W\ •"' , a ^ 4_Jt_fll_>. <*tl I A 4 ^J^_4-U_! ' ^ J '*■ tl Jj^- 1 ^ ~ s -^- t I t • S' 1 ^ \ 1 1.^11 41 

.^mr 

4j^o 4_*_«L>. 4 4_*Jj_4lJ I 4_lk 4^-U-4.4iJ>»Lo 4J1—4-UJ 4 4 _lLl^_3cJ 1] I 4_p.|j^J! d)L-t k -*-^i :4_fll_4_u| 4 U^l II 42 

4j£LiJ! j|j 4(jj J ljLc. ^j! 4,j uiLstJ 4_3 jj_aJ.! jLL>iX! jJlII < _ r k jk->dl Jj 4J-^_C. Ju<a_5t_43 4^jj J ljLc. ^1 45 

A'X idu^\h}\ 4jtjkil iCjjj-U 

d / ^ i 1 1 j|j 4 4j Lj_£. I Jlj j ^L-4-4i-u-4-uVI ♦ ♦ ♦ (J^-4fu-J I ^/U5eJJ 4 _ujjLSJI 4_j 1. r*A 1 4 Lloj 4 Jl_j_>JU { ‘ ^ ^-tknJl { • ^ 44 

45^_ALSJ| 4 4_lJj_*J I 

Cjjj-U 44_jkL*j| jjj 4 ^LjVI ^tjksa-o ^£i Jl£.!j^ 4 j_*JI 4^}k_uJ! JlxC. 45 

4jL_ik]! 4CJJJ-U 4jikJ! j|j 4 ( J 5 lL>JI jJu^lstLA < _4 £ - 4^_4-uLflJI c < 1 1 ajj ^ Juj^3e-<1 4^j J I ti l 46 

.jklTU 44kliJ! 

.-&\ i \ Y 4j£Al1 jk 4 Cjjj_u 4 t _ r cl_S_JI c a 1 djj L 3ja->.'i 4 ^jjl*JI 4_uiL>. 4^JUI 4^j jl*JI 47 

iL £jjl}\ 4 1 11 1 <1 4^jkc. j! Jl£.J 4 ^jj^-4-4iJ I 4JI3 Li^JLsJ ! ^_) ij i_^ 48 
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jb (^jbll 4jj?ej>. C>i «i»ll 99 

2 ♦ il^tl 4 cjju_j_j < 3 JL_ujJI 4 -l.u-ljj J-a (j jjLSJLi LjjLa-o 4 jjLSJI ju_c < 3 j 50 

( jkU)o 2ifLU!lil 

.(jLLJ Cjjj-u 4jubJI jb 4^jj jJI ^Lp*! < Ju^5t-o Jua-5*ua Juab. ^j| 5 I 

. _& ^ 1W 4_*_ilaJl 4d^ufcbJI 4^^b_uJI jb c-4-AJlLI ^£> ib-Lp^Jl i Juab* I Jua-2e_a Jua-2t_a 52 

4^ \AY i^b) 1YT 4^lii! 4.*il-ifl 4^a}buVI c-T^JLI 4^*a}L_uVI 4JLaJI (jy ^ cjLuVI 4^-la!jj! 4jjbJI 55 

. 4 jjui>j VI CjLlKJI 4 .uSua 4 j*l£b*Vlj ^LubaVI j*l£bJl 6j.is\i\ £yi ^-u&lj_)l 4 (jjj>wj^ ^j| 59 

jb 4^Jt_udjJ! ^LiJIj 4_j_a}b-‘jVl I 4_jjLa>3 4_4 _uIjJ / ^ 1 iUM \ 4_ui_L>J I 4_JjJ_<_uJLl 4 4_al_4_ul 4 JuLall 50 

4 4 _uLj 4 jl_lLd iCjjj—U ij£aJ\ jl J 4 YJo 4 c _ =r L*JL I 4 Jujjv. I qJ 4 JJI Ju^. Ju^ 5 e-a ^j| ^ jJI J^jua i LP 1 4 ual Ju 3 ^1 57 

.^mv 4^uw 

4 ^^! 4 ut_ilaJl 4 Cjjj_j_j 4 ji^J! jb 4 ^ f«U 4 Jua-»*l (jJ 4 _UI Jlj_C. ^_j| ^ jJI J^jua ‘ ‘-bl. I 4 _al J u 3 ^j| 58 

4 (_ < ♦ Mill ^ I J 4 ^jJo^_ 2 _JI J < , ,, n 1 I J J ^b_>- V l •>! ll 44 JJI Jl_»_C. ^_J I Jl_OU>* I 1.1 ^ 4 ^-lId^dil 59 

.^^TVY42LuliJ! 2lxA*]\ 45^121! 

^jVI 4jt_ilaJl 4 4. 4 _ljJj VI 4.£b_U 44 JI Jl_*JI 4_a Ju>* ^£i 4ujIjjJI 4-a_u2_JI 4^a-<-ub Jj-au^_a <i£jl * \ptl 60 

.-&) i *V - 

.Cjj^_u 4^UJ1 c-uSUI jl J gall Juab* Jua^e_43 Cj 4 4_uij_4iJI 4_4_uLtxaJI 4_u^L>J! 4 4 jjjj>JI ^>jl£ ^j| 6 I 

^AY 44 _ulilJI 4 juIaJ! 4 ^ r J^_*JI <_jb$LI| j|j 4 ^jIj_ 4 !uJI c- 4 -jjjj ^£1 ^jLu-aJ! Jlj 4 ^jjjJI «:^Ll 4 ^ r jl_ 4 _ul^LII 62 

.^Y* *1 ^jVl 4 juk]| 4 ^ 1^11 jb ‘ 2 L^| ^ Ujfilj ^Ij^JI 2 u^.ttl tUr Li 4 Lr jjiSLII 65 

. CjJj-iJ 44 lJ*.H C-xUSLII jb 4 ^ jusjjlll ^-oLv VI 4 43 ->|1 4 ^L*JI Jj| ^j_^>.jJ| J_lC. 4 (^JJ^£jI_LX 3 69 

4 ^Lr<— 4 -u VI 4 _LlL>J' l_^jI_*J,I djllaj 4 LLlU I jL puhjj 4 ( 4 _JjL_*JI ^ISL^VI 4.1 -a- 4 _L>J»I 65 

.Jkli‘1 4^^A1 4IJI!5 4 4_JL*JI 

. cIjjj-ij 4CjIjHJI «:Lp»l jb 4^ Sail Juab* Jua^eua ^ j n ->o t u^LuajVI 4 t jLa_jL_4j ‘(^jbj^l 66 

. Cjjjuj 4 4 _uj^L 4 _uVI 4 -LtSLll 4 4 jI JuJI 4 jI Jl^II 4^jj jJI 4 LLl^. jJ. ' 67 

jl t < (i jl j 4 4_^L_aT j juji_>JI ^JLjlII cjLu_>JI xiuJI 4 t jL_4_4ijVlj ^_L*J I j 4 CjI_Lx_>JI 4^_t 4<jJLj_ua 68 

.ClJjUl ^iiljL^^I^. 41^0 4 ^/VI ^kJl 40 J^JI 4 C Lu^JI 
4 ^J^VI 4 juiaJI 44 _jj 1 _LUI 4 j^uaJLl jljJI . 4 j^_ 4 oijJI <:Lua£.VI ^IujaZu-uI^ ^Ju^Jl ^^LaJI 4 ^jL^JI JllC. 69 

4 (JsD 4 j) 4 tjr A^L 4 uVl C . 4 ^ 1 oil £J-UJ J t l 4 ( jbe_ 4 _ 4 j| | 4 JJI jLJ_C qJ jL-Q_ 3 e_A 4 ^iAil 70 

.UfcU- 

4<Lj-$ 1*J| t__4uSLII jb 4^ jr Jol_2j| ^jb* S-lj-AjJ! Jj| iJ 4^Jj_iJl 4 jL-<aL3e_A 4-iil -L.lC, J_j| 4^ 4 41, )L dll 4^-LUl ^j| 7 1 

.ukUU^/VI Su^kll 4 jjjjuj 

2 Libuj 4 jubuJlj 4 jIjjJI J-al^£. (jy ^ JljII 4 _u^jbilj 4 _t£.j_ 4 iJI ^LSb-VI :^jj>.jJI Ju£. Jj-^ 5 e -<3 Jl_u_<JI 4 ( jlj_^u 3 72 

.^Y * * Y 4^Jj-ol^ JlJ^^ j. ls~\ ) . J 4—3 1^-404 1 4dljjH^J 

. CjJ^SLII 4 4_U3^b_uVl (jjJ^ofuJI J l_abjVI Sjljj 4 4_UJ^£L] I 4_t^_iAJI 4_C. , ,n 75 
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. 4_Laj|jJI i J lolui ^_<_uLj 4 t-JsaJ! ^£i JjLjjj <OjIj 74 

4_*_4 L>iJ d a. \ 3 a a i C \ 4JL*_uj 1 4juj— tTuJI ? ^ 3 I 4_i_»_LxJ I JjL_u_1I i c i 4-cu-<-lII 75 

.Jb\ ITT - fY* • 1 ^kJ! ty LJ! j!jlu»V! oljlju^j 4JL^Lu jUp 

.Cjjj_u jlj JSIjJI 7 6 

. _n no tCjjij-u i^SL3i! jIj t jjyj I I Juj ^j| 4 JLujJ ^IjjJI ^-lul (jj ^j|j-3_<JI 77 

t j.^,,3.,1 1 jIj 4 t _ y jvj.Io a J)j 3, ^ jj! t_3j_cL ^ 78 

mi, i^uw i^ijVt JLukJi 

1 4_ulicj I ^ ♦ .U. tl 4 Cjjj»jj C-ZiSLU a. l ^ J (j-uJLLaJ I 4_iJa j j 4 ta^£j ^j| J 4^jjJJI 74 

4_*_jiaJI 4 0 j^LII 4 Cr -alxJ! J-4IU! (j_4iLas_4 4 4_t£. J—4I4J ! 1 ^ c- j 4_uljjJI 3 ^ >^> .11 4 Jljl<-o-c Jut-4-u 4^J^L^JI 80 

.-*UY1 - f Y*n 

4_*_jlaJI 4(j«ijVl * I j j_4foiU ^uijLaU! j|j 43j_4-£5L*_a 4-uIo LLiia^ 4,^.3 4 CjL?c_j I 4^ -u u 81 

.^m 2u3£J! 

tobjjJdl 

JJutil 4 jjLlj <4jjI 4_ujj1_3JI 4_L?c_4 ^4 4i>J ^jjUa 4(jjjJ! < 41 >. 4^j!j_aV! 82 

.j^l 2H^j| 4J3VI 

2GaL3iU ^jJ! II 4^Y* * Y 4YM j juti! 4^ ^1 2,\ tu \ ttt 4^^ 4CJ1UJ! 85 

4^bVljo>^b 

<jr tIojJ! ^1 ♦ ^ <v ^ 4 ^ 4-^J>-JJ 4YV0 JJUti! 44_^J_*_l! ^Jl^. 4.1 4 41 1 4 (I 4 ^jJLl>J! 4CjLo 4^^^ 84 

.oj^LII 44_»b^l j j 

4-Lt.a.L-u 4^^_A!^IaJ! jLlie_a . J 4 ^ 3 lo 4^ 43 . J 4_qj>-^j 4^j!jjJ! j-uTJl LA JjL^fuTuj j ^L-u-4-ujLa CxJjij 85 

1AA i)X* jjuJ! 44 ^jjlI! ^Jl^. 

4C_4jjJuJlj 4_j_LoVI CjL4_4jIj JlU 4_uj_*JI 4_L>J.I tc__<_<_u_Ll! CjLuI (^2 4_uljjJI 4_4-ua_jJt JtitlLj-o! 4^jL^JI 4^ r L_j_4llJ I 88 

4 ) A 4-L4-.JI 4 4__j_LoV! 4-_uj_*J! <-3jLj 4_l4uoL^1 foe. jjL_t-aj 4^Y * * Y — _n i Yi 4 Y 0 jjl_*JI 

U, jlL>JI! 
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U^i*. J 4_j_o^L_uI 4j|j 4JJU4JI SjJilII JL^.! CxjJ jJajlj 4 111 — l0 0^Lua£.Vlj ^$L>. Ijjyj-uL} Jl^5c_a 

4 T ^ 0 — T ^ 4j ^^oaJ! j! 4JLua£.| juia_*J ^jL^uJ^! ^SL>. :^jlK tlo -Lt-qu :4 j il-ill CjLq-ujLoJ.! 

^cjjLaHJ! ^L2ul) :^j^2jl_J! 4TTA — YYV^ ^jLtoij^l ^ 1 >>>^ i < < :4JJ! ^ 

LA iA4 : ( _ r Iaj_jJ! * j j 4 ^ * V — ^ * l(_>-o < ^ 1A1 ^(Jo 4^1^-211 4_lT^ 4»1 i's~\ c. % $\ J-3jj AlIII 

. ) Y 4<>jjJl>-j 4_4s 1£L>.! 2 Till :3 j-&j ^-lmj-a j^aj^-a . j j 4 )X) 4 ^ Y 1 4 ) YT^^o 4 3j_4-^L*^ 4j^2,4 

^Sj >- j 4_2_l 2_>> : 1 iJajf 4jj 4 \ * A^ys 4 3j-a-£3 Ljl>3 4_l_lLd Ijl <>< ^ 4 _l^_2_3 CjL^jI : (J^_<_4jIj ^_lju Jl^sc _a. J 599 

.Ml 4 _a^ 1 M 3jul2J! j2 4 W jjulII 4oL4_uljjJ!j 4 jljj_JiJI 4JLse-o 4 4_j ^L2luVI 

. ) YV ^ys 4 4_J £L22jV! !<S^>- J 4JL UL>. 595 

L^JLq 3jL22_4-uV! j 4_j^ijl>JI L>UJ! J|j_c — 4_4j£Lll 4£L« — ( ^a^\^uj % ^\ ^yL*J! 4Jaj|^J ^^_22JI ^^->4! yL>.! 590 
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:4_l3 t L>- C<-t>. cJLiJ! jlj_3JI 1 Y 1 (Jlj-ti i 3j..,A C, 4 jjj_ 5 4^ae_gujVI 4_cljjj CjL>-M-a]I 

4-lq.Ijl] ' CjLscjVI jl x^^L*JI l_4_a I Jiie_ILu_u I j 1 ^ " j ^ j 1 4 j C. Jl>J 1 Lj^->JI ^J-C jj_3ej» 

. T 1 (j-o t 4 juL-oJI jJajI «L>»Lu3 Laj, \is\a I jl t 2L>wLJL! 

dLWII . Y*\A - Y/YAo L^VI 2uu 4 j ,U11 JSLcall :2L^lll jl^~> . j 525 

Cxjj i 0 YV^ 4_>.|^_>. ^ISL>.| £)L$ILc. . J i \ 0 * — ) iX^ i 4-lLu^eTlI I 4_aj>-!^>J| 

. V0"\ ^ys <3jJiiII CjLj-udjj jJajlj x4_ulaJI CjL-ujLU.1 qs~\ * 1 1 4_la}L_uI 4j|j 4jJli<JI 3jJiiII (JLui I 
jj)k < a £yd 4_uL<_ajVI 3f Ij 4 j -a- i^ll 4_<_ul_j_<_u]| (jlj-uu 4_<_u_<sL>Jl 4^3311 3 jJlJJI Cxjj jJajl 526 

. £ V"\ — iXi^ya / g. l g* VI i £j_lJ| ^$L>. : ^\_4_uL) J x ^-a^Lx-ul 
tjl jL>. (j-^» : c-<_aIj_ 4 ^L>> . oY/o <JT im i ^ * A ^_ys <4_j_j_uJI . ) )A / 0 ^Jj.L>J1 527 

. (j-ooJ (jl jL>- 4 t M 3 <f l_ 3 j-t-aUj 

. T* )/) 4*1^1 *W^ Y J^oij t Y*r/Y jSljJ! j^J! 528 

^jL-ajVI 4 jL$j>. : jJI Juaj>.! . J i) *0 * 4_i£. I oJ>jJu». 4 _ujj 1_3JI 4_oL£L>. I ^.i3,llll 529 

4_Ajj_jjJl ij \ j 4 _jjIjjJI 4...i ,,-Hafl {jus-uz i £ Y"\ iiXi/) t(_iL>oV! j-jua l_Lc.j 4 jIjjJI CjLlL^jccj 4 

. ^Y^ <f LiV! J* JL^!^ 550 

j < ^ * V i » l is\.c . V I ^jjLoJI »l3 ni :^jj|3.>. jtl 551 

4-L.aJl jJjVI JJlaJI tj-jLu / 3j n! j 4_u jjUJI 4-ijae-a 

— ^ ) CjIjjJlU — 3jL>. — (jr A*)\-uj')l\ 4.3 dll ^_^jse_4 ^jul-a- a oLt C j!j jJajlj <*\Y — XX^_ys i Qj-jujV! 

3j juJ! o-u jiajlj «*\ *(£/^ ) Y*\ jljJa <3ji£ j_jI Ju-c . j ^L*JI j^_3_l! ^ ^tTi <( ) * 

J 4^_a^L(-uI jjJa-La £ya 4_jjL_ojVI ^_j_3JIj CjLl^^L>- VI j 4_pe_u^J I 4-<-oi_u-aJI Jjl 4_*_u_flL>J I 4_t_^3_3J I 
cjL.ujUJ.1 * i I 4_j_c^l_<_ul 4 j|j 4iJI_iiJI 3jjuJI JLg-c.1 oj jj <o* ^ ^u_*j 

iX * A^_yo <4j j! 4jL>>,C- I J)i>>»,f ^jL-ujVI : (^jlU tU Jl-u-u : L^_l 3 j-la-»l i4_ulaJI 

. XXX ^ l 4_uaj VI r 1 Vl ^_u : j i YY A^yo 4^jL_ujVI ^ 1 u 1 ^ : 4JJI 

*YY1 M*/\ £}A»i\ ill 552 

4_x_5e_i- ( ail 4_<_u l_j_<_uJ I ^jljJju 4 ^u_aL>JI 4 3 3.11 3 j JuJl O- p ^Lua^-VL ^j_ljJI ^SL>. ( U Xi Ju*s*-a. J jJajI 555 

. 0 * ) ^ys jjia_Lo ^ya 4_jjL<_ujV! ^_l3JIj CjL^^L>- VIj 

. ^0 L ^ 6 ^ t4_t^.j_jiJI <>jij 4 _ujjI_3JI 4_«ISL>. I II ^_l31hJI 559 

<4_l3_L>JI jl 1c. 4_uij-3j| ^-jj-iiallJI jjLuauo ^ya jJuu^jd {j Lx-u-jtTu-u V Ij <^L^a^L-uVI ji>.| j_a ^ 3->ill ^L^l 555 

(J& J_3jI 4_L*J Cr 3Jw 3-« (jrll 0°W^ Q 3 a (j- 4 4jL<_u_l! JjJlc j-Aj 

. I IA/1 < Jpl^JI ^.^jJI i Y \ /X t^-j-Lj^ r JIj ^_jj_33JI i X * *\ / Y i I i 4_Laj 
cdJjj i <1 fi.< tiVI I^yjd g^j-tJI IjlA £jLd Jl^ — 4_X3J.£LI I 4^ — ^-o^Li-oVI ^ J L_* J I 4-Iajlj.J i _^_^_3_<aJ l ^_<^>J, I 556 

i .Jt \ 1 Y £ (_J I ^_tlu i f 4_JtJ l i_uJ | 4 jjJ J JlJ I ^ (J I ^ 1— <-u-(-l— <-u V I ^I^J I £_a_4_>- ^J^._>iJ l_4 L^t-x-gJ I 

.dJiiil jij.^11 

tOJ^LII t^-^-UJI j_xatlll (j-oLae-a x c33 4 _L?e_o x4_jjjjI^ j-laJ 4 _^j>.j ^yd ^Lgu-Tu-uVI :^jua3jud Jlx^c_o. J SS7 

. ^ l( »Y- -i ^«L-j»uro oL^ * YA ijlji jjuJI 
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cjjj 4_)j) is-\ ■>. ^j_U ; 4_j_c. jl_>J I L}LkJ! oL^jI t _ 7 _Lc. : (JLJLi! 558 

http://www. khosoba. com/articles/0501 06x0 1-swiss-stem-cells-approval. htm 

. \ \ till 31 t a A 559 

http://www. cjjj 4_aj) yc. 4_j_c. j^>JI b^Liel! ud_u <Jji ^Lm^l : 4JIJL0 jJajl 590 

4 _Ljc_c 44^ j yA xlIu-uVI juj^j khosoba. com/articles/index, htm. 

. YAV^ ,YA aiuJI jjuti! 

http://www. cjjj 4-)j) •>. ^jJl! « 1 AUI <^JLu *LAjJ jjJSj «* lj» 4il 3 a jJaj! 591 

y> cX jjulII 2LL*_a t4_ujjl^ j&i 44^ j ^ ^LaJlLiiV! khosoba. com/articles/index, htm 

4 ijy jLl>J! 4_sL*J! juaL>. ^ jjt . j jJajlj <YAA 

.X\/\ i jijjLflJlj (J \ J 4_uljjJ! <L_uJii4]! 

4_x_<j J 1I4JI j-A^> J-4 yo-us 1 \ YY fX 4 j_ 4^JI j 4_j_£^Lj>-V| Ljl_jJa_oJ I j 4_tC. Lj^L^JI : jl_JI (^JLc. Jl-q_ 5 c _ a j <1 592 

£9jll 4 jj_Juj 4_L>-! ^LuiTLu , I < _ y lc Jpil (jljLjJI (jlj-Lfcj 4-11 a a j-iajlj. 4_uljjJI 

.http://www. khosoba. com/articles/index. htm ojj 4j$i^>- 
http:// :4 jI^I£.j cjjj 4j j 4-u *. 1 fc. ♦ t i ^Liej 4JL3J.I j < I 595 

. www. khosoba. com/articles/index. htm 

4 YA 4 '1 1 lit! 4 Cxi U lI I JJljlII 4^3j) 3 ->ill 4, l-a- xa 44 _u^jL] 9 jJaj 4 4 yz < un < 41V I . J 344 

.rvjT-v^ 

. I Y ^ 4 4_ic. j_xiiJ I <?Jj Jirvj 4 4 _ujjI_SJ! 4_oISL>. I ^_ r £.Lu-aJ! jahll 595 

^j| 4 i M Jj) -a- dll Mttl 4 ) Y 4j^UaJj|j 4>l t u <VI :^ r Laj,.j.<u!l. ^ 0Y 596 

. ^ 0 * 4 Jd-jJU 

cjL2^I jJL! jJajlj i\X 0 /X II jJajlj * XSyo ,ts\A , i u c- ^ 3-*^^ 597 

. )X/X 

. iY^ 4 ^LjV! t^£t ^ISL>.V! 598 

4 4jj— < A 4-t J ' CjLLljJI J-C- ^oU.11 <->->■ i tt JU_c.j 4 _j>.L_l_c CjI a \ ilol V 4 j 1 jL^uJ 599 

. I4] 4_aL*J! yA 3j.S,dll 1 i _ r B Jj_u _u 4 lLsJ)j_cuj OJ-ULA 

s:l— q-Ul Jj T 4j|jjs.^ 4 Lafc 4 H>-LjLj j! 4 Lud^ I I L<_uJ Jl^ j 550 

^>4!! (j-o 414x3 ^_xjJL>JL! 4 j>-L>. ijU 4«:3 ->JLj ^Ll_x 3 4i£J Ljl^Ij (jjSLi I ^j| 

^Ll _0 ^4^ Lvl_i_x3 Juu 3 Jlj>. dDL-i*. J-4-C. (j I C_xJ>- Ij ^4^ 4 LuLi£ LlJvIj Jfl CJ 4 j>-L>» 

LvL_x3 4^1^]! VI I 4J jLjelu 4_uj^>JI j 4 _iKJI <_ < < .. ?&j 4^LVI JLLt^)) :cjL3^IjJU ?.L>. 

. )X*/) cjL3^!jJU« t_ijj>-jJI jl <_jjuJI 44>- yic. ^JSULj L>j)IU..x3 

. YYl/Yoli^! jJajlj i)\X/X j^oi\ 551 
. Y \ ys 4^L»VI ^JLa-£3_x3 ^ISL>.VI I jjz 552 

) X\ ys 4 4_iC.^_xiJI 4 _ujjL2JI 4_«1£L>»! ♦ ♦ ♦ yC. i, t tSi 1 1 3, 111 I : 3j_Aj yUiyA Jl>3J^_x3 . _} 555 

. ^ X\ys> 4 JjLoJI 559 

. ^Y^iJjLallj^l 555 
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:4JU! ^ -a- a )VO L y& (jr l£: 4_j_ilaJ! oljl.ilLc.VI a ^ -a- a 356 

oLp^-Lajj Jajlj.LnJ JjVl ^jjJI j-cjJJL! JL^C.1 jx. iWljtf ij-cjJJL! JL^x! t 4_u_LaJ! Ojj*_iJ 1 oLp^li*. I 

. 4-uK i all cjL_uIj jiil (jr A%u U % ^\ jJ! jfjJtl — jll^lll 

. WY ^yS j~ ^1 ^ 4-lS^f ...^LiuaJI 557 

4_jL_ 4_>J I jx jHa-1— 11 jj 3 n.j CjI y ~>»l j : ^jL<-u-jV I j\pJl 4 jL$_>J j^Lxl lu-g j-rt-La j 1 3 58 

. YYA^j^s jpstl] 4_ljjL3Jl 

jxSjl! j X jlLaaJl <_^a}l^uV! ^JL*JI (Jj-cu-xli jjL£lJ! Cjj_5tj O L_i^^LJw V I j iLajlj.Lnll J jJj jlnll 

Cjj_5c_JI oLl3>L>w! : 4111 J j_<a^ti^3 jlnj I j 4 A 1 (j^> 4 tTu-iJ I jjl£i]| CjLl^^L».|j ■ t-% ilj »>s t ^JjV! ^jjJ! 

. YY O^j-o ^j_«auJI jpatl] 4_u jllUll 4 jUj>J! jJajIj . ) t WO^j-o 4j-$jJll JLgxI 4_ulaJ! 

^JlA. J * i ) i /\ t-iLaoV! jo^Lxj 4jIjjJI 4In1lj.il jLljjIVI 4_jIx^* : j-JjJI <—3jal 1 3 59 

4_t_u J lI^J! jx» j_<a_uo iW jjjLai! 4^al_*JI Jxljxllj (^j-tfu-iJl ^jLipJl ^-jj^ua - j~j 3 Jt_aL>. 

. AY ( j-o t ! jllS^J! cjjrt-j oLp}l».V!j Jnjl j />>ll jJn3l j 4juj_jJ! j-u 4_uljjJl 

£jluJ! c-i^Li-a Jla j-o ^IjlII jiV! 3 jxUs j\_> jj^VUlj Jj-aJI j^^IjxJI 360 

. A U> 3 , ,.j jl ^ «>»tl 1 1-» 3 , xu V jl 1 1 ^ojVI tiilU! j jl 

tBj^ T uua j_l£. l_jjL>*j jl IjLfcjf jjiajjl! ^^lc. 4 j! jjkJ 4JL%- ^ Ltl^ Vj)J^u>a 1 M tl n . l l 4 j| ( _ ;r Ll jjllJaJ! L y^j 561 
. VI j Vo/^ ^LoJI jjjl2U 4_ol»JI ^j_« 1l.JI <«4j j!j_uo^M llUj 

YiC^j,o t ^j-tfu-J 1 4 _jjjjL3JI 4jL^>J! . — \ )A^J^ 4_alSL>.! ^y£.l_LuaJI ^jJaJlljl ^>-lj 362 

4 In mjJL 1 jl— <- ujVI 3, -v. 4 jLq^>. jjjLSJIj 4 _ajj_iHJ! j-u 4_jj!jj_J! 4_<_u iLaJlaj Loj 

jjjLall 4_ol_*JI jlc.!j_aJ!j j. A a < i YV — 1Y i/) t_iL>tj^! ll£.j 4 jIjjJI CjI jln,»^^ 

.VI J Vo/^ e^LbJ! 

4-j-CJj.^i ./> <±x5e_j_«j i4_tL^lnl! Lj^LJkJ! \i t ti crlll 4 -j-Cjj.^i a iZ^sz-yz 4Jl_<_ujJI alxJt ^>»lj 363 

. 4_ijjjI^ j-tu £>* »l ts\C . VI j 4jy_<^ijV! ^L<-u-lu-uI 

. \ Y ^(j-n t 4 _l£. j-oJ I 0.}j Jo-j 4_u jjL3J I 4_aISL>.| — ^ r i < i-^ tl ^ j 3 1" 1 1 369 

. YW - YU liLaiu^ 365 

(j^Lc-J V 4 _jj>.jJj_u LAj_Ajj>- CjLlU-*JI)) : (jl ^-Ll CjLllj-Iiw^U 4 _ujjjVI 4_j^LajV! C-t-p- 366 

4^Ui! oLalM^VL j-i^j V! J*. ^ uLuo j^a Cx^iuij l kcL^I ^1 ljJL^.1 3^1 ^ J^^uj 

4_j^L_3jV! tjyzj) ■‘-n’l Lj|jlni>»l clnn^^lj 4 jlc, <3ju>» Oli ^Jl—i-nJlj 

1<1> 31 t a A dl I (. I j_J I ^J-LJae-t-uJ jL-t^iJ 4_UJjjVI 4^1 j_^j>J.I 4- jp .jJ 3j>j-i.al Cu^p-J Cj 1 jl,3,l..lVI ilUj tlc^-usjl 

.YW lYH lYW :eplj^i! 

jJnj! ‘LjjIjJ 3jj^>uLI CjLuISHI 3«:Ijj Ji?r < til 3jL5tHl! CjLjVjJI u tsu 3 *\ 4j! Cjjj_^ o_p. 367 

4 till 3 (jIojLju oUtj>U ^_psj_3il j-aipJLI jl jji*. I lj_o L»l u . YW^j-o < ^3 1 jjJ I Ult 31 < >i^a 

. ) ^ * ^y2> l 4_u jjL3JI 4jL^xJ! jJssjI 
. W ^ <W* < ^Al^pa (Irpell 4 -ujjL3JI 4jL^>J' 368 

. A\ ^_ys 369 

.YY* ^ 4^ljjJI U1 131,44* 370 
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. \ 4_ujjL2JI 4jL^>JI 570 
. YY^ ^ LlLilc^ 572 

j 4_<_u i LtiolII cj!_ Ll j>JI ^lc. cjLstj! 4— ttuLc. 575 

. \A) /X 

4_<_u_cL>JI 4_*_lLsJ I -aj 4_*_aL>» Cj I j j-tTu-La tjlSJLsV! 3- J> “ Ct^cJ : (j j LaJ, I (J? _a^L_4_uV! 174 

. TAT j YAY^ .f) SSY - ^ <m 

. \X i^ys <£-J JuVlj 3^ Cx56J ; 3jwUoL»_a LLuajS J 575 

4_JL_aJ! j Lulu I 4__iu_aj ^y-Lxil 4 A 1 jISJLjVI 3- > - Cxscj :3j-t-oL*_a 4_j_^_a_3 Ijl <>» a 570 

• YAY^^UJtl cr^)M 

.AO — A^ <JpJ! (Jla.*.~K ul (jyS c h i 4i»,~l! 4-j^iaj J 577 

Luaj? 4_>.j_>. 1 j 4^*o ^<3j 4 cj V I (jr £> 4__j L j 4 3 La L4.IJ.L 1 <_jLl£ :^L_u_a i 578 

. Jua^lj 1>-La ^>jlj -ijl-S 

.) Y * u^> : <jr aM-<-u^l 4JLaJ! jlS>Jc>.VI 4 jjJaj CUs tj t^jjLSJU <_^_a}L _uV! 4JiU! : < _ r LjjJ! 579 
^LiuLji! Moi/i ^1 :1a! jl 3 ^! t ir/^ ^ ^Oc^a ^ ^J^J! c> d i\\X/\ ^jL^i! :^j!j^li! 580 

. YAT /TUdjI! ^^j 3J! ^ 4 < \Y/i 

: L^jjJ! ^dUi^a j-k->! V! 4 _j L-Sj. i^rdl 4_p>.LuaJ ^_4 jjj — tiL .i^i" ■>.!)) 4 jU (3^!^ t— 581 

jjLt^a 4<< ( j_3- ) !-2J! L^-La-%j 4_JLa l-a-i-3 Cj! j d * ^jt > » - '• • “ 1 1 4_£j_c.^ ‘ Y 1 ^ j \ ^L*J! ^_^a_aJ! 

. V/ ^ 4 Cjjj_ij *4j!j JLa^e_a Cj ljj...< *tla i^a^Luu^M ^jjjJ! <jr al*-J! £_ap-J, ! 4^ r a^L_uV! 4JLaJ! 3^^ 

l_*_jj_4iuJ! (j\j 1_u!jjJ! 4_4_u ju_^J! j_a3J_a 4 1 <Vtl,l cjIm >J1 ^alc. cjLj^jI l-^Lc. 582 
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ftn qiijl l nnnnl l lilnlyiml 


* .S 


b&m 


l *S» Tl a 1 »L_*jjLi foJLsLlI c. 

zJl&s Co I L«£ (jtjjLLJt 4 ti H-CU 4 ; ij>>jJjJk53it 
4-i_cL»Ti->.I lIiIj - i - lJlJ 4_i_>.^J^JiSCJ I ."|K^ t-*~ tl 
<U-cl'u^>TI Sj^UI ^11 Col 4 < si at* 
^j-aLUl Lig^ l ^3 Cij^la 


OJlA Cl J J l->.| JLSj j ui C, £auLLII 4jtjbj 

i, \ C. \ ~v Cijj—L-L-iL) 4 j f.l ~i I^>TI 5jj_dl 

4-lc1 ~u^>TI CjVL>J,I 1 £ ofrl <4_a_tulj uVL>i^ 

(UaJJIj A J ft UP!3 

(JjLa (^.al i^> ~i 4l I U-4 t4-^cL» T t->.yt 

jLCCCuVl ^a Sjljj ^11 Col 4_JLd2 jCSi^ J .>»Ai 
. -CtjjJt L^a ^a 


j^Ldllj 3^111 (_ylc. 4 _uClll oljj-taCll jIjT (jLuIiJ (JllLa (JCaatj 

ciiV'iM i>juk jLidil j_*-ia ,4 jjLxCJIj L^ia 4 _uvL*JI 4 i_i ul_ >JI cj^?VI jjL~ 4 <^4 i(_ y c.La-lL>.^M 
La I “W 1 j»L*JI j_ya IjVjj A * _j_». (j-* 4 L . ,.j *i 1 1 4. t.* uL>JI 4JVI j~*~‘ u A C 'I 

SjjLselijl 4 l< »L*JI 4JVI j.* < u <jl (j^>- 4 _ y a iCjl—LLuLailll JjIjI LjSLjj— a| i * j V * (j-\j 

cjL.i.uL>JI jj| (_)ia-*j j L. ; u I CiLa^a * L^L^al IjVjj Y * Wo ^ya AC 'I jJa 4 t-. . „ j~. 1 1 

jVjO (j-a Jal (^,-11 LJLv 4 jjLejJI 
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4 a _ilaj.ll (jl cIi-ljs- ij— l a K j. jljlm (jtaLiLje-il (jl_£ jLLa i4_uj)j_I&LIVI dll i < uL^>JI La|j 

S>\/\ ^ jVjjJI Cy* ' - Y )u^l oy^ l 4 - 2.K ;JLps cLL_g i£1VI 

jJa I ^ " a K jjl (_^l I jVjj V * * , * * * ^Lli ^oY jal_*JI 1 £ ~ 21 £ ojL^ <oLjluL4-i!l 

(j-a Lai . LaLc. (jujLi <j-« JjLji- 4_dj-aVl 4. a _i a, tl (j_a (jj_JJ,Li Ji_».|j ^yll d Ja a ■j&jl 
4a-L-u-a 4JLal£ i_3jl_*_a SjjL (jjj-itJ (j-U>JI tiUj ^y3 (jSLa-U (j-a ^j-^l J-2j dLajl*JJ (jjjJej 
.^a-ijjs (_yjjjj£Lll LixuUcj 4_t-aL>. ‘ -j 22"' 4 al t-. t . .. 4a-Lui-a (__go l < u" 
oLt -L L-a O a C.I ijLt < uVI (_pa Liie_l ! J l a "i 1 1 J _i 3. » "ill (_y3 Julj-lLI Sj-dLi-a 4_3e_C- I t&j 


£jj-u 4-£jj-aVI SjL^eii! dLVjJI 1 ^, 1 4 •>• (jSLaa tl 4 _LjjI&LIVI cjLl^uUJI 

7<j~ 2tl dl i./ t iL>J| iLLLj cjI JljIc. djlj i I \Ao j I (ju La 3 1 1 CjIj^ 

• P<J>a3 V C^l 0 * 4 ^ (j-a Ja! (j-a L^oAj 

jill iX * jljJa IBM Y1 * t. x i uL>JI (j-a3 (jL£ “HJ j j^Li 

(jLSj .4 _LaIjJI jl.a..i u VL ^ySjj-al jVjJ lJjJI YA* jJ-jj dl j h ~i < nil (JjIjI (_y3 jlj—i-uVI ^Ja 
(jL£j .4_*jj_a jLlal 4 -jljjI L ^Luui jJLu al J 4 JI 4_o_pLa 4jj_c. t-Atalj (_yjjj-Ii£LlVI ui uL>JI I j_A 
C-umL>JI ^jl J^>ij dr'-= > " (_x ^ .2Jl>-I_jJI 4_uL]| 4iaL$ 4 -xjL>! ->■ 4,jl4C. i-flJl YY 4 j 4G 4H-g.LLaHi uL 
j_ya j_a ^ ^jJI) 4JLal£LI 4~lj. _t ^ -»■ ~ ' IBM ^ ->- ~. tl ^ y j^_n£L!'i?| 

i_3J IV** O^J 0 (_ 7 -II j. ». X4J iCjLpjpLa-lII i_a_ua_Ila 

. (' ^3 Jl>.|jJI 4_uli!l ^_ya 4 -uL >!->• 4_dac. 


0)^>J\ C/Vuai)\ 0)93 

aL^iaVI j_ya 4 jjLl>JI j-jjL (jl (j^a-« 2.11 LillJufc 

j4jj 4j_j_l>JI t~il j <2~tl ' ^^LlII j-3Lj (jlj • /X * (jj? •* ' (_y3.L*3l 

i4_lj! J-iJIj -4 j ->■ 1 ^, tl CjLaJ_iJI CjLlLLILI! tfjub (j-a 

^_J| LfeJ. 4 Ai j (jPJI 4 j_^jj»JI CjI j <2„~JI Sj^jj <~itij~jl J-Sj .4 SLLJIj i4_LC.IjjJlj 

2 vl <>>1,1 ^al < ii -V^L ' <2 mI 4_ajj_)J > !j 4 1 j < ii < tl 3 j_lj>-jJI 2 si <>>11 j>l.i t i„>.V| i~il j>2~ ^>| Jl..3c..~i..i ii L 
(_yic i -2t jl l-> I 1 2 a ,4 j_j_l>JI i~iI ji2~tl 3 jj 3 L-uLi-ul C^jL^ (_y23l i(MAb)4_Lii]| 

(j£. Ci/a- ~n (_yjJI la "it I SjjJ» (j£. 3j—a (Jj^? 5 j^_j_>JI dll j i2,~i,.ll jLLj jla,~i J La 

1 4_j^ '*'*< 1 1 1 4 lL-u I i i 1 1 (^ps 1^— a V I A< J 4_L inti I a _) l_>^ $ o a I * 1 1 ^ I i u V I 0 Ju& ^ I I 2 b- " i_u | 

(Diagnostic kits) 4_ix^._(3r.A.~ ^Ljjj i4j^i,j)j_iA]| ^l j-aVl ^ Ltj-xLj ^dSUI <_jL^i3VI ^ 

Ja^ej jaJ 4 j_j_l->JI dl _u3,~i II (j-a £_ptll I J-A jl VI .l T ^dl jJL 4 jLl*JL j'a~i" (_yJj-LU (Jl 4 x "1 1 u jU 
pistil 4^e_CLij .(DNA) I. (j. J 4_uljjJI 3aDI (j-i se. (j~ 4 _lL3j j-a 4~'jl 2 t,l i Jljli 1-4J-3 j-l-i$ ^aLL-AL 
dal 3jiA. dVLta ^yS 4 JL.L 3 dLJTj 4 ^ 44 -a dLeJILa-i Ljjjjd 4 2 h 1 1 4 j_j-l->J! i~iL i 2*itl dLJI 
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«.Lal*Jlj (j-a (jLa ^Lu^l {_y£ SdLflSJI SjLjj 4-3 j-*-U 4-!Lj». Pi 

^yjjusu i a Ipl tjj-xSjZa ja-Aj iSj-aaLsaU 4 jj_iTojJI t _ y 3 3jp ^a-&l Lpjjpi*j 4 _lIjJl]| dlLa-Ia-llIj 

.('") 4_uIjJlJI cjIj! j_aM-5 4 -iL 2£JI Sj^jiuJLI 
i _ r 3 ^Jj-Lxxll j II (jyic. Ltijl a ~ c.1 jjk 4 jj ,,._c.->JI CjL j< 2 ~itl Sjp p_ba-i L_a pfcl (j-aj 

43j)j-*-U 4_uljp! CjLajUJsl 4^ajJa-L»J 4 A up. I tillj Laaj j^a > i«lAllL>JLl 4_pl_L>JI jpL*JI di^Lac-a 
3j_a_iiJU 4_uljjJI 4 p ^U> j tl oLajI t i, I cjIjljvj ^_«_3E_a p>a ppii (_^jJI i(Genorne) >J L) 

(PLP^ ib> a I 1 I jap_i.pl . diLi-L-pLi 43 j_)_*JJ (DNA) l.pj 4 jjIj_jJI SjLU j_y3 4jjp>JLlj 

japipLa . 42, _i44 CliLljLSj CjUI CjIjLjj j-Aj p>3 i4_lj»J| CjLIjISJI JlIc. jlpVI (_£ jJ 

gj. h> aj njj t-> ~ j <>^_a_i Caj_». pa Lifc-iJi— aeJj ^ ^ tl \j 2 tl dlp-t-a a -a- (_£jJI j-Sb 

4jL£}j .pill oLp-ataal 4_aL*JI pa^?l Liiajl jap-L.pl .iJiatJ Lp i4_l2_i13jJI 4 ~i, xPpj 4 _ 7 jvjL>JI 
.(‘>431** <P lP 3 ^-^ pa ^ cPpP? <1^ L)^ 

4_u Ijp I japall <tc.j_a5E-a jjfcj i(GenOIIllCS) j_jjj$Laj_Ljj>JLi i_£3p_*J,l ol_Lap_t.>JI jalc. j. Jl3j 

pa pJ LpLja. tClil.L.pl pa lAyLLul 3L u> JI ja - il<i2.~il 4 j_j_i^ulII 4 _ 7 _3 C-lJcl j j pill dil_c <2~illj 

pc. Lap! jpi Lp • l #lac (jjpaj L^oPp 4_<_ulj.}j jap_LpJ 4jplU CjILl>J! ^j_aj>- mill »l 4J^Li» 

^ 2_l>JI j__lj_)lI1]| i^C. 4_j>oLLII Cj lluj^-J I i—ojllij (±xje_o (_^jl!l i(PrOtCOmiCS) ^jJZ-a l! I 

ipij jjs L^tlaju i>JL4> CjLuj^jJI 4£,j^aJ*^a (J^Laj 42jpaj 4jplU Cj1_Ll>J! <4c. 

. jl i^. (Phenotype) tla_aill (_phj L^-j 4iajjjJ,l dil 2 -uaJI 4 _S_a_»JI 

i4_uljjJI t~ilr I > 4j -»- i^itl 4jhlpl ^j^a (JLa-C-V! ^JlSLaul £j_aj>- j_a ol_j_aj.i.i>JI ^a.lc. ^LsL2jjj 
411^^1,1 CjL*jyU (J-*-^=J La-a i ( 0 )L^_*^a LiLLA~ijj (j-LatjJlj 4_L£.ljjJI CjVLsJ.1 

.^PLaJI >1 <^>~aVI 4_ic.LaIt>-VI 4 ah< 4 j ,~,tl LZjLixj laJu t h^lIi 

a)^>J\ c/Vuaiil c/U\ 

jjLaii_a (j-a (J alj r J_jr..~i,< u\ ^.Ic. 4 _j_j_^>J| Sjp J-a-Tuu 

(JlLa i4_lL>JI CjLjpLa ^j-a lap>- jl 4._il->- j| 1— p» Lljl^ jjpLj Ji3 4 j^_u>. 

^Hla jPJ ^Ii-La (Jj^>ij I. (j* J 4pljpl SjLU jl oLLujj_lII 

. 4 i imp I 4j^jl>JI > ~ i 1 j < 2~ 1 1 jJjLuj ^a-&l (paj-J p>.^a paj^. pb La-i3_j . ^Jla ^ ulj ^p-T 

WjWloMiXX&U : %\ 

4pljpl BjLU (j-Laep 4 _j_L2j (_p) LpK <"i!j BjJutHU 2 JljJl>JI 4j^-l>JI i~il j >2~tl pL-uj ^a-Al pa 

CjIjj! p^s 2lj| P^j! 4_ujLLpl (jjiLul 4 jla * H oJJb P K j1i~ j i(DNA) . I. j. J 

.4j^^>JI ‘ " ' ' j > 2" 1 1 
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£yj ^1 I II u 1 .Nl J 1^1 I II I~I I nVLl (4_o*_jJ^.uJI 4^-uJLLgJI) 4aj| jjJI gaa dallbeJ La LlILc. 

Clt-ijv ^ya ^->-1 LaLa-l 4 3 'I t-» a 4br.xxix^ ( JJ x>- ^lc Jpiajj i£t_xxi_L]| 

idLJ'iM (j-° i. 1 '' 3 1", -3- a ^ a <>»""4 ^1 i ii I" i ii VI dLxLa-C Lai iL'^ 4 _uojI 3 jJIj 4_lL£LAJIj <LuIjjJI 

Jj. a 1 1 4_i LLa ^Lxj! ^alxj V 4-uljjJI 4 < „. i < ^ tl ^34 . ^LxxJlL-uIj dLx-i-sJI jM-xxxJlIx-uI La-A 

V j-Al -Sj-3 0 "° £ l-^-^->'-l > I ^ ^PL^3■^ dLLaaJ! (_jia JLJ CjLLo- JJLi jalb <Jj ijJa-x^s^M 

^1 I II <~ I III 4-da-C ( _yi'jr.lTtj .(JjLk t_g4lx^->."i4l 4j4j-a tluy^ll dll-il^LII oJl^J (j_j£L9 tdl 3 i^itl ojufc 
^ x_i>- £ya idLd>JLi <t3ju_*J > l 4 -uIjjJI dl Ju>-_jJI (. I.<j. 4 4_xl_ac) dl_A>JI 

Restriction endonucleases Sjju>d! 4_*LLaJI oUjji)M ^axx." 4_^>U. dLaajLl au,,, !^ ^ 
SjL-c. iDNA (j-° 4 Aluje^a ciiljjj_ 3 Ej DNA ligase lLjIjJI ^-ij-i'^l 4 lo , J ^_i L^Ljj ^a3 
4a ■*■ 4 II DNA (j-a SJljJljsJI dLxjj^sdl J-a-^d (<U dl Ji_Laj}Lj jl dL-uj^-^ (j-a 4_x*i>L>. d^Lslj 
-ilj-a ^Lul ( _ y l£. SjjlA l gl* -so Sjojixs. dlj-oa LgjLLa-C.! 4_2_l£4 4_o». ‘— iLialSLl L^LL <_ ^ 

dVla.*.~i i 4JJ-AJI d Ll.u Jj— J I : l^la £jjl£dl I *li (_yl]| -lljJtl (jc. 4 A I", 4- a 3 j_iJl>. 

I^(_£j_A-lJI J_alll aj t T 4_jlj L^lJI L^-uSLJ Ij ^j-AJI -dj 1 11 iMJ 4 % ii <^tl Ij^_liSLl 1I (Jl La 4_u-LaJI 
4 jIj_jJI a Laic. jaj-Sj l a £ .j£L-u I a 4 Ijj tt ~i I ^j-GSLiJIj t_ j-A-seJLI 4 a A>L& Lj-iIiSL ^Lb'^ jl 

jag-SLa-i La-^ 1 4 _i'cLa 4 LX _i 'iLa CjLLujj-i (Jj_j_xJIi dl_Lujj-jJI 4 _<-uJlI4j £jj jus . "1 -ad. I 

. 0 ) j-lLu I 4 ] ^-ojJ 3 JljJl>- CjLlujjj ja-ta-aAi 

Jl £j \ ~^- CjLLlj»JI l-ILila-C (jlA idLlj_ij>Jlj dLLuJI aJU i_y^J 

.Sj-l^ 4 I JlcLi l^vLjjj 4-Lix-a dLLaal I jjs lmhv 4 3 1~ 1 1 4j_>JI diLolSUI JjJju ^jLe_u3 ( I. jj. J 

jalu Ai-p»- i4-LLa^?l 4jI j-ac 4J SJljJljv dll_i ■>• ^LbaL (_^l (JjJl_* 3 t jlSLa'^Li Jl3-3 

Lg-al t u\ ^a3 (j-aj >4 3 _i aj 4_p* dLljl£L! L^Ls- 4,m ■*■ ,^ll DNA 4_uljjJI SjLU j-ASIj 

(jjlSJI (_jjia j (j-^ 3 bS j-AI ij^>- ( 2 pL$ f. £ l _a-> - Lr is L^JLLjI Lp 1 ‘Lf 3 - dllaL^ (JjJl-*3 

^jI£LLI ^ t*>«~ 3j_ij_>. CjLLx.->- (J a Jh. 1 4 i ^ a LM-A jl CjLuL^ ^Llb^? J-A.T fj^a jl 
^>alSLII fj ' C 4 jl />» a I 4 J tiJJjLij t^jl 1 II i^?l 4_ajL->J 3 . 1 q 3 a 3 Jl_iJ_>. dl 3 JljJl->JI *f 

oj-ib ^ a i>i~j . J xA, 4 1 (JSLAj 4 _lx>- Lu'^ I j 4jjl a^i ~i 4^1 3»l 3.^11 dl jJLLallaJ (jr^J 4_jjSJ (Jja-aaVl 

(vr ) (Transgenic) 4-u-^. - jt dLulSJL dLl^jasJI jl dLLUl 

4_iLax>MJ 4 x/>j-£ 4JL*j>iJ 4jj_di dl m~>» (Ja ?e-i ~ (Ih 0 alal«.ll 1 

3 >1 £ -~. jl Jaaal jaJ JiAj njliaj-auJI jlA (_a3J ibJl Jud>. 4_ilc. 1 4 3l~ 3- 1 1 (jIolj-aLi 

dLV^JI ( _ 7 _3 dl_c.ljJdLVI dlalj-i J_i zr -m3 (_x3SLa (J-xA (j-a x I ^AA j»L_*JI 4J 3alj-J 3j — <L»- 
Ld>> (_(aJ>o (^LLtJ (j-a tjj-Ia>.LxJI j^^a - 1 . JjLfljLli 4jLaL>> 4-xa- l^ij, 4-^_ij_a^?l SjLxJxil 

jLAJI I juk 2alj-i (jj- 33 ' d-La t a JlSj .j-ajLkjJI (_paj-t i—xj-xxxll d^i-xal — Ld ^yuj^ ^l-Lla Lx^>L>- 
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tyLJ (_£^LjI £_a 4-^jl LulLl j£. ux _l i u llj-S (jL-m 4, J i ju~x *11 ^>gJL«JJ l_Lx3 1 4. 4 a-la-al 

(_paj_aj j «H a Jl£Li| ^4. a I 4_*^-ulj diVLsc-a (jljLaJI (jIJlA . 4_lU_*JI j-l^L a alt 

tiiij J ua 4lc.l t~il -s-\l c. jl ;e_il 1 a 4 jj t-»" ' (j| (j-^- 4 -U <j-a il ^.ic. j_a-il_AjJI 

(JJ—lL) ajl J <La La Lj L_u j_3jj j-aal-AjJI VL*_3 Ls-^Lc. (jl (j^iLsJll . 


(jljJLfl 1 4 » <>>a jL! 4 j^ i~i i 4_pljj (jlatj—aLi 4_La_ujJ,l CjLLj_>J! jlj-C .1 Cjjljjl jJsj 

ai-A (j-aj 1 L 4 J 4 la, mjJ. I (jialj-a^U 4^tas*Lijl CjLs-^VLlJI jLjejIj l-4la-£- 4 _lIT ^a-4-3 i_3J_4j 4 Ij ar A 
. Lkj-t£.j 4-La-uJlj ^y\iu II j (Jj-aLLU i—jl^ll! (_paj-a (^yolj-aVI 


VOXS» OVX) - i\/9V\ £Wjjju\ 

(j-a 1 14 a A I 4al"i cc_a CjLJT Ti 4 _llj_flVI ^-L 1 >i i~i < u I diljla c. Lai 
Embryo 4-L>.VI 4jj_ao Jjjjla ^c. ^Lia,Zt-mVI i4_oLl4jJI_9VI 4_il>.LlII 
VI ,_y>-lj_aJJ 4j^£LU Lyujl J<^. a j iCjLlj_LaeJU Splitting 

L_j-Llu gluj il i4_uJl!l!I CjUlj,_ca- II diLr 1 u i"mia ^LuV 42_jjJa ^aol j-A LfcyjLa-i aJia (JaS i^j\ larll 
4 L . „l j \ ^aTJi_a 4_uljJ! 4 si'tj HI La| . 4 ajj L 1 1 aJi4-! j»Li ^ 4_uiuLflj 4 jj_SjJI 4_Ia-VI {jja i_sVT 

Somatic Cell Nuclear ^jl.^.HI L>LkJI <>a DNA S-ulj^ll SjUI ^yLc. Sap^l Sl^UI 
4_j_a_^ /\ JiLa) 4-CLL-aL^ 4_tLL slLLxu". xm\ jI jJtl 4 >211 Transfer (SCNT) 

I 4 al~4- a ^kj t-» ' ^ I / .1 a 'V I ^.Lc. 4j»0 Ltl I 4 _lL>J I i~i~ jaJ i I4J I l JJ ' ^ < a C<iaa 1*1111 1 

Dolly 4_ae_*jJI ^Lau-P-aul J a. ' i4JLt!aL>. jil ^4>.j Lilli Jl*j J a < ' (^jJI 

^1 < ii <1 i ,N l_ijL>iJ ^Lulu-luI jjj .l V ^l J-lllSL »l D*'-Iljjj 4 » a I l \^V ^L*JI 

a 1 1 ^1 i ii i~ i „y 4_ail_S cjLluIjjJI cullj Laj j_c.LUj jLLiVIj jjjLl>Jlj jiLllVI 

i ii ii i ii VI i_al j_aI (j-aj - ( v )l £ ... A ' 4_5jjlaJL ^jl i ii <VI tilli ^_yi La-i Laj_j^ij <_iyl£L]|j 
jl (jtalj-aVI (j- 0 jl>J! (JLa ^jLmJ^U 4_LLata diLli-a dili CjLI j~l . iSlij ^til IdlLjl j_pJI ( _ 7 _£ 
4 jj_luj l2jLLlSjjj_i ^LLl (_pajJLi 4 jj_luj CjLLl>- (J-a^ao 4 l_i a-, A diLj|^_L>. ^LLV _jl ^j-a-lll 4 x.^loJI 


Cj L Ij-^ltv ^LuIj ~.al j, Mill i_»-ila- i°ii ill jajJI Jalao (J_aLc. jlj-^l (Jia i4_L-ila ^lj a*^ 4_a-4-a 

4,_i ai L4I a A (a4^j CjLll->i]I oJLA 4jj/Ij 4 (_pajJL (_palj— aV 4 jl u>ia CliLLp- (J^ao 4 I jar A 

. (^)| ^ ',r 4j*oLlII (_palj^aVI 4 L>JljLa j| 1 14IL. Sj. Lj , ,, tl 


^JljlJ ^1 1 a ' LlA I 4 ■*-£ 1" < -*■ ill I "s- a /j— a " ‘la 1 n < ( 1 1 u jLI ^4^_a»Vf ^ 1 ^-lVI I a I j 

La^j j. jli . L I l x ti Zt t li V L j-^LJU ' 4 H y j l a jL^a "1 4 VI a j xi 1 1 (^gjLao ^J\ auj LajLlIujI 

0 JLA j L~ JLv ja^e-Ij JiA 4 _a-;P»_$ 4 _j£. L aTo. I ( .alj c~ j 4 _l 3 VL>- I (J^LAa £ya ' 4 ' 1 1 *> ~'j ' 

. (jLxi-iV I ^ lc ‘~'L i tl 


II 


227 
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: j-w 3jj-L> (j7 js 4jIjjJI jaL. (JLsc-a 4jj_ii>i]| CjL i3"ilL) 4_3l*-lU Caje-iJI (JjL ljjJ 7r 1~i~j 

( _ r i33 j L^al 1 Luljj 4_IjL*_a 4_pj. CjLljL£ ^Lu^l 4 jIjjJI (dL j-mJ Lg-ia 

(jyS 4_}3LiJI 4_3jjJaJtj i Luljj 3J JLsdl Ljj— p S u JI <tla-i u\ j-i (_gj.jti.Lll [jjjj-iV ! ^xlaaaa jaj^j 
Cjjx-> 3l.sL^ il)L-Laj2_i>JI ^alc. Jj Ju*3L!Lj i4jIjjJI ^alc. ( _ T a 4 jj_i_>J! Cj 1_U33JI (J3L_uj ^1 Jiir ~i i jil 

4 j it-.ll cjVL>J,I l _ :r k *■ t ■*■ ~ < j j al 3 r j 4jjjI (J a <~i~i 3j_iaa SjljJljv alj-a < ,W\j i a 1 <ti"AV 

Asr j^ill 4 -lj*.jJj-ljJI ^_u3ij3L! CjLusjI_l>JI ^JL. Jl£.Liu Ji9j . 4 3l~i->J.I 4-ic.ljjJlj 

A 31" 1 1 jjIolj-atM CjLi. i.jjJ, 4JLJL>Ji <_ i j.L,.jj I jt? j-a 4-l£La-a (j£S ^al 4lc.l_aj 4 — j-u J>j t-» ' 

jajfeLu j^aLuJI 2-»- .^.11 (_yic. 1 Ajl j^Lai L.sLiuS'tMj «L*jtiUj 4_i9lj-ail Lsj^ ^ L « ' 

4_uljjJI Cll^Jill 4 jj 33 (^,31 (_gj| La-4 4-3 j _i j xija 4_3 jI_3 <£j-jjjJJ 4JL*-3 diL>-^Lc. jjjLj 

CitlL*_a (_y5 1 £ mC j) 'J flLuJI ^y-lc. 1 gjjjJs 3jl jj JjjjL j-£- ' £ " 1 a -t ^ j jj «"j (_gj_j£Lll 

.(' IjjjtVitlj <±jj*_l!| 

j_*_i i Y * * * ^L*JI (J-^j i_g j-II Zyvox jl j>ii,l i— si jti~i ^1 j—jJ-juj 

(j\3yljj 4_j-u-a-L. SjJ. 3 v t ^1 3~tl ( Jj_LaJL) 42ljLa-U 4 jj_lj>JI t~il vl <>» ^11 O La L jL.i.^tl I (_y^ frl t«»3 'I 
j-a J_J^I 4-C.J- j-oJ SJljJljv (a-j-a-aa3 CjLj <3,3 II 4_ti£.La ^yic. VlfLa 

(J-LaaLx-a ^Lul l _ r 3 Lu-Uj IjJJ CjLtl3ll 1 jl La-£ . 4 j Jl - ti33jl 4_uljjJI Cj I g. L I j--a, 1 1 4 -£j-j_u 

CjLu ^l3j| ttiJLIj ^Ic 4JiLat?l (j-aj . d . « <^ll 4_u_uJ| i_ SjjJiil <La* }L_a Luljj 3Jjm_a 3 JljJl>. 

CjL^VI 3_ajL3i (Jj-C- 4-La-ml jj 4_i£.ljjJI CjL^VI 4^ajl3^a 3 jJl_ 3J! 4l LLiljJ (Jj-*^a jiaS 
i_^ JLa^e3iI 4_ajL3a SjjJlIjJI j-a ^Ijal ^Llj! LiiljiSj ‘.(_gjl£. (jia3 CjLjJLI aQalaiilj 3-iC.ljjJI 
CjLu (_y£ 4 * , jJojj ill l-a-i a I j-a . t a -»■ ~ 1 1 3jlj-i>. 4_ajL_3J. 4 L> . "lj_' »1~ i~ill 

j-a a aji>- J-A ^jJI j_u_JL!l ^aaj-jj ip-° 4 -lLc. 1_3 4-iC.llj^ll jljX! j-ajt-i ^Ljjlj ‘.SjjJiIjJI 

3j..al i a jlj-aj ‘.j_3_il!j jjjbjJLI I Ilj_a-^ ' ^ J ^ •a- ~i < » j 4 4ibJu>JI (Jj < » » 11 1 j-Lia>l < » a CjljjSLa 

j|j_a ^1 Biodegradable Plastics and Rubbers JiLa ( ' _■ t m 4iaT) 4_1 _i_JlI 2_3jj^, 
(jaLi^l ^xLaa3 (_y5 L^a! JLie3j-uV <£j_iuj i_3l33 4_iL3LLa-aj 4-jSLxi < n^Li 

4jj^tll t 4 jj iti ill 4 J 1 1-. tl t~il -»- 3tl K |j_is- J_j_3_a jJk La ' j < a ^ i4_3l3_3e_a ilil—ilT 

dilaa _ik~.ll j^ai>-j i(DNA Microchips) 1. j. j (jjlSjj i43_-alit?l cjLi 33 (J.a.jji" (jr^ll j-j-aLUl j 
VjLs- (JS_iu3 4jj;a>JI CjL131II ilil 3j i L~ jl £ya ^ Lj .CjLJV! oJuk ^ 3~. ■ ill 4_3lH>dl 

3j j-ja L^aLal JLae3j-ul « ' jLfl j^a-i Jl~jj Jill ala.llL 4 3l«~t,l Cj^Ld, ! i_3l3ic_a 4lc.L 

jjljUll (jr^ 2 Ll>JI JLSLlI ^ J^a-*3 1 i^jja 4£.J)J-Aa LLj>.1 
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J>L>- j-a 4 » j i laJI tilli (^ Laa i 4 _La>JI CaLial^LII 4 , a. _i i E j_La_sLna Lillij i (j\aj_aa>iJ I 

j»Ls»j| j La- \ "i i u lj a_i_uLaVI (JLlLal (J,», ilu (_ 7 aj| (_ y li-uLinjl t—tiaJI (JaLinij 4 aa Jl^tI i nil Calj Ia,.~ill 
.("-sH jjal£iiJ|j (-^as-jltll 4 a£.jaa Jj mi i II ^[iilIIihVIj iCj^LiJoJI CaL^aaVI 


a&o)\j boJo - bo^>J\ c/luaiilQ (3»9^ /JO*H 

(JiLaa 4 _o_l_^jJI 4_ l_>JI cjLoLSUI ^jlaJI jlLo ijl nuaVI ^ j V ~ < nl 

i 4 .i ul i .I ->.1 jl cjLoISUI ojl^j 4 ,n.lc (Ja_a j-aLa j-Jlj Ijj— lTiSLlII 

(jy>JL£ 4aal i^i, ~i 4 1 Cali 4 jjLso jl 4_aal JaC. Lit L u Juta jL£ La-i a ia- 

4_uLli>JI ja_jl*JI (j -a SjLiLuiVI (jLuij^M Sjjli Sjlaj (jl j_ui ucalajj <~i 1 1 ^Ijal j ^ j jdLllj 
Jil La_a i4Hsei iaal CaLaalSLII 4_al J-a-li ul (j-Lin-jo (_yll Cajl i Cal_ti_un.ini I (Jaljl (_y3 i4aaaja>JI 

. ( ' Y )4ajnj>dl CaLniSaJI 3jja jj^Pa (_yll 


jaja Caj_j_L& (jUajaal^VI (Ja3 (j jh I AVY j*L*J! (_yfl Laljj (JjuL-a ( JJ j>. {y\£ Jjl ^laal (_J*C iii J_al 

' S J3* ' 11 c '-*- a L j> " (j-a Stanely Cohen jaj^ (_ylal"i.i uj ' ' j'jj 3 ^ US' 4_*^aL>. j_« l Herbert Boyer 

jjfe l 2.j 4 J Laav LSI* g."ull tilli jlS Jll9j .4!bjin>j| 4 j^ij»JI CaLuJjall 3jja jij. in ,) (_ r 3 4ajljJ! j_3ea». 
j-d j < h <VI < < aaa (^ylc. SjJl 2II l^jjJ (Jao- La-a I Jj 1 °?! ill (j-U j i n <VI (j-L>. (J^lso Laj_aa£Li 

CaLaiiaa ^laaV (Jl VI ^Jlc. (_y£ 4 -uLl>JI ^jLlII ^>1 jLa-.~u ul (_yljVI 2jiaj-JI iJJUfc . (Jj. 1^1 ill 

SjLjtlU CjLjV^JI (_y3 LLtJI 4^SL>JlI 4_a^l_^a Cil^i 5 !! L«^ J A )4-g.lii^->,ll (_ r 3 LjjLso jLjr.~ii h~ 4j_^jj>- 

LuIjj 4JjuLa Ljj-uSLi j (J-Jfli (_jL>. (jjlSL! 3aljJ (Jjl (Ja.a-.iu~ (_ylc. i \ ^A * jaL*JI (_y£ i4_iSjj^aVI 

Cjl_*_-al_>JI (_y£ (j^_ba-ijL$Vlj (j-L-Ii-avl Jl 4_i|jj (J jj-Ti— l! I ^ ala -*■ i SjJ_nJI L^ajJ 

(j-a la-iLa SiLdaiaiVI (j-a l^aSL^aa (_j!l>- 3JljJl>JI ^a Li l Clil£.I^IL>.l Lliltlja (Jja- i n~t 

- a r VI ^aJlc. (_y5 p^~lal ArKI CiLal Jia-fii ul (jai 4a>oliII 4 Al~4. 1 1 Cj|jl£[ajVI 

(jj) I II <1 ^-t-u CJJJJJ (_yll 4 I II IjJI Jaa (jjl_)LalLlJ i I ^AY ‘^a^J (j n < <i I CitSj 

<( u ^jL>a J- C Aa (Jj._i-h.lI I (jdjHHaVI ^-aaaaaaJ Genitich Liialua. 4^ j-i .Robert Swanson 

I ajLaso I £ al. l aea i <<V 4 ajaav LliLa L2a ^Laala ilaaajH (_ 7 ajJL*JI Liia*_Lll (_y^ 3jja (_yll Jil La-a 

.0°) 3r I ^Jss 

4 ^(j i ul jl x i ul (jr a Ijiail i^i" i _ h 1 1 u La-a j-jj a~i ~i,mll ^La-a-&l CjJlj»JI I juk r<a I Ja9j 

Cala I2aJI jlaai aal Jil Lill jiaj i(_ 3 JU,l Liljjajaa (_y^ 4^j Lima j^ i* 4_3aj_Laa 

(jji Lujia JaJa>. (^jata il iaxlal jj^la (^1 4 _UIL>JlI 4ajlataJlj 4_uil-LiaaJI CjVL>JlI (_yfl 4aj-L>JI 

I jukj ^Biobased Economy) jj_L_a>JI A ^ 2 ^> VI ^1 4-Jc. jiLf i4_uLa_a>JI 

La-l^i J— aaLail ljuk alaj j i nj iOj-jlC. jaa 4_alL*JI Cal Jas-Vlaj Jjljll £_ajjaa IjaLa (JSl ii <^>~aVI 
d'^S Ja Jl>- CaLaJavj ^.1 < u ^laaV 4ajaa»JI Cjl_Ll5aJI CaVlataa (_ r 5 3 JljJl>. jjls Caj£[aal 


II 
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4_tSm I (j-u I 4_ua_>JL I J L_a_c. V ! Lc. I j._5EUJ V I (. I cj LuL3.jJ ! 1 

2_3LtJUI JL^cVlj oLULA-U! 4_c.^_ a_3e_^o L_3 e_jJ I I j 4 jj._^_3J ! 

ju£l ^ le. «Lc.j_j-o i L_3iu.it_a 4ut i a~j 4 jLo L_*J I I CjLjJLSjJLi 

.(j-aL>JI lo 511 l_£_La yC*\Y i 4 jj_u>J ! CjI-lISHU 4-*-iu_u (2>-a 

4_3J2_>J, ! ! oLuJLill oLc-LLiJa ^JLsJI ^JLaus-^M jji_*JI <j| Liuk 

2 SI « ~t, | 4 j t, 1 * J | Cj 1 C. 1—LuaJ I i t_uli i_aJ I V * * ^ J 1 3 — ^lu-) 1— *J I 

jjl -uaJ. I ^£.jJI 4 _l_ 3 j.l_i ijVjJ Q^—Jli T 0 V 0j I J_3_« ^L— «. i_u I j 4 j^_l_>J I Cj L_l1S_3J Lj 

Qi^ ' (2>_a j.u£ I 4_us _j£u>J I 

(wwjua <Iaj\<) £<*p- - ( 3 »<^\ yj| 03 ti\ 

3^9 (J as 4JLjL9 4-C.j.hm tjr JL^>J! (J i x.Lxi "itl 4_uuljJ ^_>u 

4_3e_LJJ_J ((' V ) 1 _jJj_3j j*L*JI l n is-\ \ a j»Lc. l 2 r 1 I >» ~~ <_ jJl-uj I I 

SjiljuS 4-a jLir"iutJ,l 4 jj_»u>JI t~il ji2~itl jj ti" ^-j lu..g-ll 1 

3j_pj ^jL.x .1 jJLa 1 1 4 j II CjLqj 1 *-U (JjLujj 

4uJLaj SjJIfl iSj' 1 ^ *JT ' ' 4_ujiLiuiz! jaJL*J,l S^IjjS JLa^l ^jl |j_». Ij-u.^ ^ I 

.(' A \j^_aL*_l l^J 1 U t~.-^. SjUflJI (j-° (JSl 

3dlj_2J JU_l£l (j-* 3 4_*_jJ Laj tY* *Y j»L*JI (_y5 i_gj ia<-jJI ^,(_c >JI 3«:lj^ (Jl ^~i 4— Je-L- T uj 

JaLujLij hjLjjjjMJ 4_L_<ji-*JI 4 _c, Cj|j 4_i^»JI Cj1_LjI£LII « j' 4_t^>L>. CjL 
4 J i 3~J 4—i Lg-lc. 3 Jlj>-j Ocelli L<Luj LLsLujI 4-Lij.m L>J I 4-pLaj'«U ■ ~ < 1 j < 2~ 1 1 4 jj_l>JI ‘ ~ ' J < 2~ tl 
4js»llLa 3 JljJl>- j»L>- CjLajj^LsJ! J-jr"i i u\ l^_c4 ^j3I i(JIa£.V! j«JL»J O Jt-uaa. I 3j-b$-« 

(JjLuj^.1 I j « .~m j| I £ t\t . „lj i ' £ Ji»jLjJI j 4A13JJL! 4_lLi^>JI La4jI J-O i— 3_ifuSUIj C^jc-lU 

^ i>juk CjjI Jl^j ,3j— ta-a 4 ' si <^~ al i_al Juki 4 3l~ 4. 1, 1 4j^L>Jt CjLlISjJI 

(^iial 4^5 Ifla SLptil 4ujjju>JI (juuui^?l 43jJL-a (jyic. JL«u_*J 4 _ r 3jJL-a J l ~i 4 1 

(Ju-uaLAuJI 4_£j_*_a ^lc. ^ igi i JuJu>JI vl ~ aVI jj-a ^ 5 -iil ljuk ^ic 

‘ - 2 t 4-J_>JI dlLolSLU 4-J_>3 jJLl->JI t~ll aj t^it,lj lj_liu_ljj 4-_U-l—>JI 4 a j t^» < a It 4—LUjj. ->.!! 

4_l3u>JI 0 juk OUC.J D^- ^ .« Biobased economy ^Lp-Vl jL^aVI /\ 

. ^ I ^-uajtJLi ^ ui 1 II (j-a 

t ( j^idu,tl 3j_ta-aj 3juju>- CjLseuJLa ^tg. 4 _lL3jJIj 4 ja'* tl Cjljjlallll jIjI CjujjSuuI Shj 

(j£ ^jJ r . ~ i J X ij (^jJI ^jjuajukj h_5j£LuJI a ^Lc. ^JjjeuuuJ,l L gj.j ^i .i l l <_p-a 

i 3jtl ^ >J ^jlc. jliiVI i>Juk Ouui£L*j| I a-£ .4 jjJ_>. ^-2aj (Jl iLj^M Jut£. 2 ~ tl ^\t 1 - 

^auj ( _ 7 uJI ' ^~'N J a ' 4 jjL 3— o CjLoJu>-^ jJLuu ^j-o 4 jj_u>JI ‘ ~ 1 ' j * 2 ~. 1 1 4_4 u>-LL!I ‘ ~ 1 ' *»- “itl 


xnginll nniinl l lilnlpml 


2006 jmiij] -jjgtfl 5 5 liuill 2 jieJI 

Oj. j. ill I SJljJljjJI 4,_c 22~itl 4-3 j_*J|,I SjLjJ tLx-ilaj . (Ju-taJL 

3jj_t*aj lJijJISj (_^3 (j^»l Aiejl (Jj la s~ £-3^3X1 jj a °i t~il j i 2"l 1 4 3 1~4. t, I CjVL>J,I 

3j_lJ_>iJI CjLseJllU (j-^a j..x i a t Ui ■ "j " a (_y3 (^paLa-jc-l! (_y]l IjUfc (_yJLiJL)j i3jwa-3-m^a 

jLxa u I (_p3Lfl_icj| iHJi (_y3 J_C.l_ujJ Jl3 L .£-LLi^I 4-LLa-C. (_y3 4 a. t 2" t, I Cj jLl JljucU 4_3t_iJb 
i4^>- (j-° i43l_La£ Sj^jj ^Lu^l 4._d 4C (_y3 j-x-LiliJI 4 js_uj CjLa-"u all 4-U-uL-u^?l j-a^LL*JI 

jj Lali (_y3 (J1 >JI ( _ 7 _ib L^£ i4_jjLj 4 ^ (j-* 3 (j^f Illl JJl_£. 3jLj j-a (jj, j xi T I (^ 4 _uj_ 3 III, I j 

t~iljiS~ tl 

n , d il ^ • t | I I a i i L-," p ^ n ^ a 4ibJu»JI 4 jj_l>J| t ** 1 1 i , st" t I jJ A i , .,1 , ,, VI A i ^ ^ ^ 

t4, j 7T ts\ II :CjVL>J,I (. fll~i /je-^a (_y3 Lkj-pG JjLL (j-a 4 2.1"i -Li. I Cj Lt-a- l jJL I (_y3 ^jJlILuiXI aLaj^l 
i L^j 4jl_ai>^l (_p3!j—a^?l (j£. j£LJJ t4— xaj. mil 4 _c iK.ll CjL aaj 7r all (J a. i~u~\j 

(j-aj Lfraa-a-uaj jl 4JL.Lij| 4 jjL^>"i4VI 4jjjV|j j_l9L2jlII i_aLLj£V 4_uljjJI Ca Ig. LLaJ I CjVL?E_aj 
4-Laj.U (_p3lj^a^?l <j£. 4_a^>-LlII ^Wl i aja-L'ia ,4 n^«~, „ t,l (_palj_ja^M 4 j>JIxX tilljj - 1 ^ « j 1 <^~ ^3 

(j--a tiJJjL£j ‘. Likj_j_C. j (_yjLi_jJI J_i£LIt t il £~ tlj njUaj—uiJI 

(jl^Lalj i LajLu 4^jjjua ^^£[3 ^aJ 3 JljJlv CliLaJ^-i! jl ^1 _^a ^llul ^^3 41 j7r,^tl CjljLilllj CjLjI j_pJ! 
4 _ij>-j_>JI 4x.lj|j_II 4_a^l-Lll jaL>JI 4 _^>-jJ_^_ijJI dll al-aJLlj CjLscJllU |al J_jr "i t u\ 

. ( T ' \J i3~ijxi.U 4>aal j^a CjI£,LL^> ijr 3 SjJlseIlU 43llaJJ jjLt^a^ 

I ^ tK /~,l ^js (jiajLjJI '£<>»«' j-iLa-Tu 4 3l~4. 1 1 4-jj_l->JI t~il j <3~tl CjLl!T (jl 0j£3 j-iJi^>Jtj 

L^-ilj» fi I ul (jyl^. (><1^1 SjJl 3 (j-a JLso 4 _l3L5jj 4j41^>~i4|j 4_xc,La3^l 4_j_t3 lIILL^ 

(_yj| (_y« i>i" (_ y 3iJI 4_i_alll! (jl JlLJI (_y3 (_j<3 L>- 1 4_a Lc. (j I JlIJ I £j_a-j>- (_y3 4_t a.nll (_pslj-C.^? 

(_^ ^a.n.11 t-»~ 1 1 j-jj tt~ 1 1 jys ^ vl 3" , „VI j^a j Jl3 j-j^I (_jj3^. i 

. ( V ' r )^a-!L*J| ^yfl 2 a. t £~ t, I (JjjJI i i j.xx7ij L^ijjt-tlu (j-u 4_aitx3sJI (jjljAll (Jj13jJj i L^jI 

\l /^>~aVI j_uLj L^Ls 4 ji_jj_>JI .-<lj‘.2~.tl Cj^L=e_a l _ =r 3 A U, 1 1 4_j_aJL*JI Cjjj%-l!I Lai 

(j^JL-LjJj 4 2l" i i c-^a (Jjj JlJuJ (j^is-LJLa . 1-4 _l 3 (^,3-11 (jl jlJI c a 1" i ^a (_y3 (_ylli3JI 

.4_lL3j Cj|jl£jbl (j_a 4jj,2ia~i£[,j La (^^ic. 4 jjj."i Ala Laj 43^^^ La J_a3I*Jj i^lj-^^l (_y^ Lj>- lUj I 

4_*_jjia (_y3 3 j_lj^ (JIiIj—liJij 4j_^_lj»iJI Cj1_lI 2ILIL 4_t^a3L>JLl L»~ 1 1 j C^3t_JI j^l^_a O, Jl3_j 

3j£-wVI isjub Cx^e_n^>L3 - ' ^ 1 a 4^^^! I i^j <^>4. 1 4_ij>. jJjjjJ I CjLe_i^?L 4 o^sL>i]| 4_uLL*JI 3j^jv^?| 
i4, c l~i ->J, I 4 J i a J-I^JIj 4— uLajl«.U dilj<3.~ill (_ylc. J-^l J-a3-*3 cLujs- i I Jl_(3, x~\j 1_£. ^L£l 

4_u_j_uL_>JIj 4 t u J-L^JI d)LcA;^ll (_y3 CjIjI£LuMJ (_gjl. ?r "ill (j^. j xi 1 1 (_y3 £—ujj^ (_yJI (_^4l Ijukj 
(jl^Ql 4 j^_l>JI CjL_(13~i.1I (JLscjs (_y3 4 -«jj. i ,u II CjIj^WiII (_^I_jj CxJlj Laj Caj£Ij (_y3jl i4jjLaJtUj 


suiQiull (Unuoll uIijIiudI toobmi-sdiswiM 

dil_u3"cll di^Lsta jjlaTi.ll 4jjlj.a"c x uV djjj )j-ua c3JcjJl». d-jj-Le-a (JjL-ujj dilj-iliitaj 3 j_£>- 1 

. (^dlu Ju»JI djjjjsJI 

jj }La 4 _ljvLIu , ^I SjjiiJI (JjJa Ja>.| jJa 4 jj_lj»JI cj1_lL3jJI 3jjj 

JjljJU is\ ^ya i d.._c.a HU 3laL^ dil—LLxiTxJI lLUj ^>1 JLseJL-i u\ <_*£.jj cd—t-aLiJI jljJLil! 

(j-a <iaj-L>JI CjLl12jJI (j^-aad t _ 7 Tl». i JjJLrtjj! dj>-j (_y^- Lx>. jJ j iSsIct I j jLLslII jjlaj (_^>-l (j-a ' 

j^a J ( JT lc. {Ja"cxu" (_ 7 IlI! djjl.ua.'i'dVIj d_dLaTL>*VI i—SljLA^?! (j j 3 -ao (_ r 3 d-aafel xjoXI 

.cjLlL 3H)I (jjuk duaoLill jjiljill (JjLjlII n_£.ij-aJI 

d-JLUj <Lj i°ii i II Jjl jl.1 dj-L*3 d-d-ad ijLfl ‘ ‘LuuCl>J , I d_!l JulII i jjjJI 1 Jufc £ LLaafcl £-aj 

ijr «JL*J! jjJaHll Ijuk JiU 3. ,is\ iss -Li. I d_dLU jjljJLI djLxi^ ^j_d (j-a£a ja-dl j-SIjJ ^.xTa L3 
dij^ljTi jj c«Ljalj d-gja* (jaj . d-x-aLL 3jj_x^aj cd-Lali!! (jljJLJI cd-aLc. i(j|jJ_J! ^ala * a 

j--i3ja ^jlSLal LlA (j l«~i~ d_uia_3j! i4_lL*-3 3j j x^a \ id) l jL3-Tt.il (JLsc-a ijr 3 d_)j. xu-.l, 1 I .IjljJJ 

(jTojJLlI Jj 3 ■*■ ' Uj , ^ si is~>~ aVI £ 3 1, 1 1 Jjljil i_dJLj JMJLL^ul (_yic. 3jJ_3JI Jjj 3 •»■ " t (j^sj-aJI 

l LfcaLj*-)l jl -ijlj-U d._C.a I~J l3dljj>.ji,l JjljJU d_!Ll_*3 (j-U Jjj 3 tl j| 3j -a- 3tl J. ^tV. Lufej - ^ a j 3 1 1 

oj-4 ^-Lx^ijI JU* !jja Lai CjLlSLa^/lj Sj^l^UI diULSLa^M 3>-^^ J3 ^ Lr^i 

t—ijLaliil (jj 3 -ao c_<Jt-uaJI (j-a (J)a»Tw u 4_L-aLl]| ^jljJLJI 3K LuJ.1 jjJl>- 

IjjJoj 4jjl_ 1L1II j'3~ tlj a ^ i 3 ~ 1 1 d j r 1 i < ^> 1 1 (jljtliJI 7>jj L»~ t, I t~il jia~tl 

d-tim JjljJU (ja 3 MiU Cj L>- L p-rv^ I i .'L>~ ' ljukj .dj-allll (jljiLJI 3j_^>-jJU 

j j a J j i Jjl _j-U CjL.j til -u-ljx! i Li j t-» ^ ~ tl dJL>.j_a (JjalSlL-a (j£Lla_i djj—iiii—iJIj 

i^lxa-lail d_dac. 4 j_^l>JI 0 1 j i 3~i ' 1 4 _lj*_uIjZuji'^I d_ca A^L! t _ 7 -i-ulji>ill ^jlujaal] (J^sLiJI 
diL_L3l!l j 4 _lL>JLI CliL-ul_Cix.ll dilj—tilLa (Jli oj. a"i x xi a 3ajljlj 4_c x ul_c,x u Sjljl IjLxb 

gaaljJ J_LaJa 3xx I 3 L d jlr I 3 . 4,-lj.u Lcx-uJ I 3jlaM-l j>l J_jr,"cx uVL^ .4_JjjJI . a L 1 1 

di L_x_u Li xul I £_a d u>. jJ Ij_iSLxJ I di L_x_u 1 i x_u_l I (J-o 1 5L J dj I ~ ; J J 1 ^ 1 1 I ^>a i_xfc djj_c_>JI c~il j <3 ~tl 

fjujjjja dj^a Laa dj^JUll Lb jJl»_i (jlji nil IjLxb (_y^J d . cl <^c~aVlj d_d.LaI3>.^lM 

dj^i La c<{(_^j_xia_iil J 1 3~i i ii M djLc-SE-pljZLx-ul : ijr a j-Ll>J I j djLx$ c 31->JI 

(Jajj J_aa>.| ^LlJI (j-a d" x ax u La IjLxfcj)) : aLc-a- a SLll (Ja_^a 3jjL>- j^L>J! Jajj J-o^>-l joJLjlII 
j»L*JI (jjs dxajSLII d_*aL>. ' £ ' jalS SjLjjJl (J^L>- . » 1— La-tSU I (Jaja 3j-5L>. ^Ic. j^L>JI 

fJLtll jjl ^j-a (ddj-11 x4_ulj|^J! 3j-xLdJI 3alj-S jj^Lc.! (j-a dJLlfl J-4-xiu I (Jj_3 (_£l xY* * * 

dJlljL^a 3 j-^vIj 3 j£°i jjJj jjL^ cduj£LJI L«-aLv JjJ-a dUli ^ Jjjj 

^al* 11 dx-^-iil diLx-ul_c x xi 1 SJljJljs- LLa. L>.L ^tiaj ^j| i— cata d_uj_*JI diLajSL>J! ^jl 

x < _ y al«JI C-cde-c- l l jLUj (_^j_xiojj| (jda 3 ~‘xxi.U (jyic. d-aa^LU : la-A i^jd"cta.3'i Juallij 
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Cdt-JI <jl i±x-p. iljj-uul <jl <-_ij-*JI (_ 7 lc. 2 j-a Cij a~ i 1 U 4-»*oj_i!l <jl ^ylc. £cJ) JjSj 

4j_j_lx>JI Cil _i <2, "ill (JLst-a ^ £ JiLgJI j^-LagJLi l g ,j 3 4_gx>L». i4j^_iiu_iJI 3Lxx>- (j- 0 j-jJLp-u 

. ( ^ 1 , L 1 1 4jfc_3^HX I 1 j" La_uiajj 

Uj-p- VI oVI (JSLiHij V Cil _u3"ifl (j- 0 3Jl 4 ~i x JLI CiLae-liU £) I jj-« ^Li.^JI (_yi£.J 

<_y3 j_g_l]l CiVd-t-a <_y3 j-AlIi Lfcj-_uL3 tjl-5 i4. nl~i ->J.I -llj 4 ' I 4_lU_*JI J 3I j_i_uVI (j-° Ij- p t-La 

^yj 33 jjjJaJ (_^l 4-^.j.. / u (Jij 33 4-^.j.. j ^ gj jL.~i.mJll gLgiVLi 4iaj3jJll d 3 I" t, I CiVL>Jll 4 ->• 

<_y3 4j_j_i >JI dj L_x L33JI dll 3j jJaoJ 3-0 1 1^1 r^VI J_y 1^. 4_i-uljjJI a Jufe j . x^Vi a" i uj .j^s»T 

CiL_j I a "ill j-i^Wi jgj (Cups* i4,j£ I jjJ I (J_p^3U>Jllj Cl Lc. I i x^-i. , 1 1 j 4_t 7r -uaJI CiVL_>Jll 

(joljJii 4-Lg^e_a 4 jjL>o ^JL u ^Liil (_y3 l^-al jL-jr~i i ul ^131 (J^-Cii ^jVL»Jll aJufc <_y3 

gLgiVI CiVLpc-a £_3J (_y3 LpLatil Ij_uL 3 O l -u-3 "ill 0J-&1 (_U-p Lg_a tjij-ug-lllj 4ijX3.fl 4_X11,I 


oxloWl M) )^9(W)W^V\ 0W\ iMdb ibW 


^JLc. ujJLl t _yjl_p»-VI ll lag 4 VI 1 i _ 7 _ojj ; p>JI J. 1 a * 1 1 ^uiuJ 
1 jL^alsVI I Juk j—igj La ^gifelj . L^ic. 4 3"n < 1 1 4 jj.l>JI CiLu-33JIj SLpJI 

^ylc ajlX3jl 1 L3il uj LfcjXj ^gi (_p.II 4_i_gJI_*JI i_<jI_j-i>JI ^1 4_3La3>I 

4_x_m3Ll3 jj ^)rs ^1 (_^j| La-a «-*JI 4j^Li^sIiSVI CjV-j^LlJIj t i _ y XL*_II (jjj-LjxliJIj 3JL I 

(JjSLCij ^ « j it*» ^_y5 2 j_jj ‘2jjpJLI 4 _lILc. t~il a i^>l ^a_i (j^^^ll dit> j._ic 

^ jL<^2_lLaVI jJsl _^JI I juk jj-Lsj (j 11 1 ill ■ U, i"w~j . jaJL*JI I si j / ,<j ^ a I < <^tl c^ll^^tl cjL^j_Ci 
( 2rdO-i jl^LJ ^U. 1 xi 1 1 £_a <— <-L>- ^1 Lxip. 4 _uLli>JI j»^l*JI CiVLsc-a 4_i gl» II CiljjlVitLi jLjjLpJI 
j.i.1_i 4_iSLij^aVI SJljsJIU CjLiVjJI CiLstiVI j^lj^aj CiL*_aL>JI (j^-LaL*-II (jdavLiJIj 
( _ 7 H]| t*il r I < <^>tl 1 ^ jla jugJL«j 4_tla-c. i~il Z j, ■ U~ ^| jL-jr.~i./ ulj i3j_iJ_>JI ^3Lc.IjJL>-I Cilalj-i 

.( n )jl_^Vl ^Ic. & U>v 

d j i 3~ CjL^j-Cj 3Jl£. jJ_^>.Jl 1 dljj t^yX^LU ijjj 3tl £jjo CjI j ij« 1 nil I aJufc ^_uJl1!I 3jj3 CjIJlI 
JlSj . a V I SJl^cJIU CjLiVjJI ^_y^ ^ a I i <^>tl JLjsJll ^_y£ 3j_aLi_a Jlj^al Cilj Sj-jJLx^s 

La jojklj .(^Stcirt UpS (_^l 4jjl_iJI 4 ,j I3~i!I CiL^j-CiiL aJUk ij. J x jual\ 4, _u2~i II CjL^j-Cj Cx3j_c. 
0_p- ijJj-Lxillj j_yXjijL]| Cde-JI CiVLtxs ^ y5 ' £ 1 . 1 'I 4jjl_JI 4 _lL3jJI Cl 1 £j_Li 1 1 aJJt 4j Cij-pj 
^u|j ^ylc. (j\ a ^'1 3tl CiL*_aL>JI SjGLxxilj jj-ctoj jL^VI CiL^j Mill aJufc ^ 1 > 1.1 <.< j_a a (jL^ 

(jjljLJ JJ-4I3 (^1 cjjj i_^4l Jdj i4_^Jj_aVl SjdeJlil ClLlV^JI ClL*^aLp (_y3 ( _y_a ; ljL^Vl ^4! a C. 
ClVL.a-...a (_y3 (_gj— iSJI 4 J a I i <^tl ClL^j_jJlj 3jLlJL_>JI 4 ji 3~ tl Cl L^J_CJI aJUt (j^-1 cjj. "1 |~| a 
i~tl 3 A (jjLti]! Ijufc i4_xC.lj|jJI <_i^p>JI ^Lxil Cil^j_Cij *4-11 Llo-iSLIIj 4J1IJJJI Cil r I < <^>tl 


acn qinl l nn!\nl l iiliilpinl 


Q006 jiniiuj -jigl/l 3 5 llinll 2 JinJI 

II 2jj_pJI CjLluuJI dl^jLaJ (_£j_iSL!I 4_tc.ljjJlj 4_d l_LtsaJ I dl£j_iiuJ! alj-tii 
(Jj-jSJI 2-tc.ljjJlj 4_iX.LLuaJI dL£j-Loj| £_a 4 jj_i_j>JI dl—uJLllI dL£j_u!ii ^LaJijl jl 
h_£jj£L!I dl£j_dJI SjjL^cjJIj 4 ac . I < <^>tl dlj-tiJI 

4^j-uu f_^3 2j_L*_t^aJ! 4 jj_l>JI dll j I2"ill dl^du l _ r 3 SjdljllU dLc.ld'^lj 4-dj_*JJ dljj4>JI £_a 

. 3al_2£L!!j ^Lstli! 4jjjjdaJI dLajJii! £_xaj>- LilLaJ 2-9^La£. 2 Jl 3 -Ij 

dl^j-ijJI £_a 2^j« <^tl 2jj ; t>J! dl_tl2jJI Ci^.ui (jci ^LaJuVI jl IjUfc gd Jj9j 

3j^Lc. i(_£jj£LJI dl^jdiJL 4_a£>L>- jcjlaliJIj Cdg-i L ! j^lj-a «.LLi! t. 2_ill£ji jdjj (_£j_iSLJI 4-t£.l_La£jJI 
aLAjL Lkjj-22 iji i glLD ^ ( _ 7 3-!l 2 jJUI jJaL>Jll ^jLij dL^jdJI i_dJ3 3jdLda 

. JljvIj (j| 2_iLuJlj Jjjj-tujJlj U»~ 1 1 j <Jdg-*-!l 2 x^a-La-seJLa j^lj_l C 1 l.t 4 .x 1 

dldlj-ua dli dd^A 4 c. 2 jLiULU hr "1 a 4_dl_ijd dl£j_tu jj-glb I tJa.,1 I ^LadVI I juk (jd £d Jdj 

j»L*JI (_ r ^_5 • l' r ^L^Jt-U-Li3Jj Lfcjcjiajj SJljJlx- 4jj_l>- dLe3_La id l Lm^L) (_ y l*2 4-3 j un< j-ic. 4_LdtJ 
dLdLflj! jilj_j! 4_uljjJI dLc.LitdJL d 2 1 * " 1 1 2 _ij_l->JI t~il ji2 ~tl Cil£j-u f_yz . ju Ciljj V * * V 

SjJaLkll (j -* 3 Ljdx. 2jdL*lI! dL£j_iL!l (jl ( _ y l£. i4jJdL*3 CiLujj dl^j-d £_a 4_L2_jj_Ld 

L^ 2 j.Kj XJJ 4 2jj_pJI dl jI 2 ,~itl 2 £j-uu i k 2 " x] i^Lj^l (j-d 2-ua. -x. ^L£- Lg-lj (JjLLa 

• <_dJj I 4 J 4js}A_a-*JI dl£j-,UI 2£jLLa (jj-1 LK ^ 2 lU (_ y lc. 

3-deJiX! dLVjJI 4 _ y ^ l ^Ic. 4, 2 l~i Ae-a duLSla Idjjjl 2 j_^ 44 >J! dl jI 2 ,~i II J_^ 2 J djjJi Lai 
adujLa-xiJ dL*_aL>JI 3jjLxtiVj 2 _ljjjjV! 4_aiajVl ^l a. < » f k ^- £ - <-.*.» xd 4_^jj^aVl 

d^?L*_a_i d 2 l«"t,l dl_3ej^?l (_yJ! i_J4l La-d id_Lja-ijL$^?l ^JLa-c.Li xl j 2 II jiLilil 2jL3tjJI 

4jjL- a— dL j_jJI (j-a LlILc. 4_a j^.jJll dL*_iVL 2_ujjjVl JjjJI ljr ^ 2j^_x^>JI dl j 12 "ill 

tillj dLaj^LxJI (j-a 2_aj_c.jJ,l dLiccVl 2_aL_t25l i4_aLe_jiaJI 2 jj 4^?I ^jl is* aj i2_t^>L>JI 

Ji^so jl iJUJ.1 I Juk 4 j£[jj->3^M 4-ij-l-xJ I j~iLi 2 ~tl dl l_$j— 1 C 1 3jL_ui iiJL!j ^±i Jdj ijJjjJI 
dLtlallLi 4 2 .L "J.I dl£.li^H (JLsejs ( _ y ^ 4_J.L*JI dl£j_AJI ^d>E_a (j-d /V*i_ijl 2 j La (jl LiL>- 
Lul JJ 2JjL*J.I (J-i-t^Lr. all j, 1 is~i aj ^2id jjl Jlxj La^ i4_iSjj— a| dl^j-Cii t;r ifc 2 j_j_lj»J! 

.( T '') 4 _i£[jj_a^| 3 dLVjJI jjk ^aJL*JI 

owVx>V\ 0))V)oi9V\ c/\>x» 

l_£jJI dl_pa^ 2 _L->JI jaJL*-i 4Jasjjj-a L^jj£LI IjjjlajJlj <±jj*_lII ^Ic. LLad.! 

i_dJjJ ,JI_j_aVl (j-ujJj (JjS 4JLac|j laic. i^jVl 2^>.jjJL tdltalj 
^ \c. tjr l L U ^3^-*Jl! si <^\~aVI Ijub 4 i 1 11 i 1L SjjJii] (j 11 j i^JI gTtlU 2_icjLJ! 2^^_*Jl! I 

(jd 4 jj_l_>J! ■ ~ 1 1 j < 2 ~ 1 1 1 dL£j_ui x 1 -»- -w 1 djl _22 jj j L t ^u_ujJI (_ < 1 1 11 II JSLdi IjLibj . 3 Ll_xJ I 
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(JjL>oj .*U SjJuILa 4.3^1 ^ c. iSjj jL^e_aj !jl 3- CliL^j-tlu 

CjL_uS"i 1I diLal Jlir " . ul 4-i_aL£LII 41 jL^JI CjUISLo^I < a l. ~i t ul «L9}L_a-*-!l 4 jj_lj»J| Ol _uS"ill 

Llj-lJI » j. jj, la. ~i 1 I J oLx-i^L! SJjLLs jJLi^a (J}L_3*. (j-° i 3 jjJi_ 7 >JI 4jj_lj>J! 

.3jljJl>JI cjL^IjuMJ 

CjLc.j_a. 3 E_a Cj^Lj (j_a (_yJL>JI CiSjJI 4 jj_l>JI t*iLi2~U 4 _ =r XLati I i^g.iLt^alijs'iM frl la 2 1 1 t 2 1 1 "n 
LJLL tjr&J ."il J *. 22 1 1 ljLSj^uj i <tj_ajSL. J! j_aL 4_ajc JLa LJLc. ( _^_<fcj tLjL*_aLa»ll : ljr tb 

(jj£i £ll£j-uiJ i3jjj_x_a (Jlj_a| iJ-uJJJ Cj|j jQJSEJsJI 4 L. t ujILa 3 j_lJLt ^5 «l!LiuLj CjL^_Ci 

ojufc <L9}L*JI j»jXuj . «LaXt jus Jlj-al ijjj-JJ aLtHia Lalj i4jjLm£ Lalj iaLulj .1 Lai 

4 jjI_ 3 eJL!I Cil^^. XuJIj 4 jj_c>JI CjL _ uS"ill CjL^_C/J CjL*_aL>J I (j-a <ijj£LU 4_p>liJI CjLc.j_a^>iXI 

. Lu t >i ' La^ jLIjiiJ! jiLuual cdJi (_ 7 lc t — ujjj iLua- ‘ (J^jlII £jjj3 ‘^-S^LaJLJ! 

^Ljj^Li ^gj— i5UI cjL£j_£JI *j 2 " jjjJajJlj cjj*_l!Li ^ i«~ 3j_JLuaJI j i 2 ~ 1 1 ol_$j_iiJl_a 

3j_uiLi_a j_j£ CjUsM-C CjL*_aL>Jlj CjL^j-ifuJI 4_c j^_3E_a (j-D CjLa}L*JI La I . Juvlj jjl 
CjL 9}L*JI l a . Lu i(JU,l (_>-alj Li 4-$j LLl I (_yLi jl jLalu 1 ul Jj 2. c. ^aljul j-uau. S3 

,( yv )^£^.| 2 ^_uJ 2 £j_u LfJ^LLa I 3 j. j^i“i 2 , a j 3jjjL3e_a LfrLu 3 j-<IuLlU 

(j-o Lbj_i_£. Sj^_t >JI Cj1__lL 2_ILIL 4JajUjJ.I CjL £. 1,1^, II j. ja ' (_yjJI ja-Al (j-aj 

: ( _ 7 ij La d A l~~, 4. 1 1 2 tjl 2 ~tl t~il r I > <^tl 

O/WOO o^\/5> 03E3J (j9 lisp/JM 9 oaMil Zj&j : %\ 

CUJui->u Ca^t-iilj 4 ^jjlU (j^Lc. 4al~i->J.I 4 j^£>JI CjI j I 2 ~ll CjLc.1 ,iis> jl_a 2 £.V 4jsc_uj 

CjL*_i^?I j_^lj_>aj CjL*_aL>JI (j^a 4_uj_3 iSj— ljuus 4_g3ljJL>- ^Joj CjL^-iiJI i>Jub 

jj^-aG (Jj£ < «~ 4 ^Ll 2>I Sj^ljJlU aLuLL*Jlj 4_La-ol^^?l CjIj_jt>JI (j-a 2 \l 2~ . „\l t 

0 Jufc . 4 _l a.1* II j_^ljJ.lj CjL<_ al— >JI lLLLj t _ y j 5 cjj£>. (j^a 3j-^l ^-2X1 3 j_aLU 4Jl_a— *JI Jj « mi~ 

I 4 "i itiXI Jj_)3 4 _lL>JLI dlLa JU>JI ClK 1 . 1 I 1 J (jj_m.ll I j_$lj_a (j-a Ltiajl CjL*_a^=-lII 

1 di Lc. L-uaJ I alxJb ljr ^ (^La^^/I (J-a-*JI 5>JJJ c^i ^ -x1 - 4 “-^La JL>JI j ^IjXL CjL^j-AJIj 

Cjla_aJ5cJlII oJUfc La^a i3jj-iLa dlL^JI tfjuk dlLstlla ^j_ 4 J!t-a (J^ ‘"‘J ‘-^Le-I.i.l.l S^Ljj 

(j£. 4_a^LLll 4 jjI ~i3^l 3j_aL»XI SjjL.-y (jjj. a~i"i i tiXI t-j-Lso 3 j^L£ l n ^«L_uji^L<3 4_LLia_3| 

• I )£jH I I jLii) (j-a a jl>- I j < 11 a Liul 

jaJL*JI (_y5 4 jj_l>JI t~iLi 2 ~.ll CjI£j_J. iljL*_a^>!-) L 443 t _ y Zll I 4 _l5|jJL>JI (jlaLXI j-j^I (jl 

Cj^l_ 3 e _>3 (_ 7 _3 jaJL*JI 3 Jlj 1 mil 4JjjJI j_j3_*3 (_ylll 1 I SJljsJIU CjLVjJI (_y^ Sjjjvj^a 

(_ r 3 j^j_a-Iu 4_^Lj_a^?l SjLxJlU CjLVjJI ( jr 3 Cjl^j-Ajl aJJh CjL*^>o (j|j .Sjjjgj^JI CjLiS"ill 
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x L^-La (J 1 4 i~i II i L, i xi^j 4 . 3 L 'la 3 ^JaLxllI c. . a\ x x._x X U I ' y£ ^jLxj. 4_aIaJLa 

‘"'I • ^ "II ^l_La (jl j-J-C. . ('^oLL^JI 4JliJ_x4 ‘ '"I L ■ .. 4JjJ_4 (_jJLc. Jj'L I x_ x l.,x x.ll 1 . 1 ta 
<>Jx^J 4-1^5 L>J I (j-ul j3tl (_a}LLsJ : 1 ^ 1 a 4 3 1" L a (J^ol 4^e_UJ (jVI ^-L*J Jxj9 4j^ 4>JI ‘LoLx^Lxa'iM 

OiLxxxl J I 111 4 A I", 4. 1 1 CjIj—uLjJIj it JljvIjJI JlLJI 1 4_2laLa (j- 0 (Jl_4-£.^?!j xLiLsejVl 

<■ flj a ■jej x2jLIj^>.| i JljJljv < _ ;r XLc. ju^~i 4 1 ^Lixa 4^Lx3sl t Ig m \ L 4 _La (JjJxll 

tOieJij. "i x »La 4_xJaLljl liil 4 L 4 J x4_d,L*JI 4 _ijLjsJxJI oLxJaLLjVI i_ n<i^j 4 _ijLjsJL!I 4j,,_x, all 

ISjj-oI t _ y a SjUelll 4_i^L4j|j x(oL>JI) SjLeJiJIj 4 _l^_ 44»JI 4-aL*JI 4 j 4 I 3"Vlj 

4 _zc_lL) ol_aLx.il j 4 jSLoV! 4 _LaljJL 3 tj 4 L ,~j t, I > j j 3 1 1 ^ j L-». . ^J| 4 _aLc 4 >l t(LLaLLJI) 4 _ ill 4 .".tl 

x4_LLlUI Jljj—jJI 4 x.ll (J_4jj|j xO^LxxajVI 4 _ILjJu 4>JI 4. j :>■ jJj_xSjxJ I oljj_LaIlII 

4_LjIaJI oLxjVIj 4, _x . xiLx-uV I CjLxjVI 0L1L4-C. oL^j—xiJI ( _ y l£. J4 . xi L4-4 x( T ) xOjjLu^Mj 
j) X^-44Je- l !l 4 3,L.X 4 ijy£L 3jx4JLJ 4_C.j_J_4J 4 XJ l~X CC-4 (^laLLo ^Ix^Lil (J^!j_ 4 (jiaJt-lj 4j^Jj_xxlj I j 
jl I~ x~ VI (j-L*4 £-4 x4. ...x.xiLli.1 4 jj in ,t|j 4 ji3tl oLilSLo^t ' £^.4 j4l J~~ jjljJL ^1 

Sj4*jb £ya £^i]| Ijub (J^LxIujj X^LJ! (_$• 3“x x xil I ^ylc 4.x x.'alLo ^Lijl (j-^Q! lilljj 4 <>>34- it, I 

4^U! 2j^cjfc (j-4 4_4jLalU JjjJI 2 jliaj JjiiLL SjjkLU SJIaaJIj 4JL44VI 

444LLII JjjJI £yja Sj^kUl 4-!L4_*JI j 4JL04VI Sj4*jtl L 4J4/je4 Jl£.LxjjJ JuS i 4^ jJ 1_U 

LjL>. j_y4i! 4 j^ 4->J! x-.L^-tl x 4 L ,~j 1 1 i~.l f I i <^>tl oL£ ^ jjl£. 3aLjj_ij ,2 * \ 3~ 1 1 JjjJI 

(^LaLl-a 1 g tl 44 I r~i I II J IJ.. 4~i.xxi4 Ji-lljj CjL^j-xixJI x>Jub alj_c.l Lx-L>- x^4J&Tl!I ^j^44 (j- 0 

oL_L2lJI oLc.ll^-> ^a £_4-3 e-jJI ^ 4^44 ^ 2 . . jji (j4j -L3A^° ' dj jl 4 ~i~i . n^L! 

bjue_« jl UajJj-4 ^-44JeJ j jl ljufc O -0 L)^ 1 ^ VJ x LoLa 4 j_j_lj»JI 

2 j_iL*JI 4a!M-4-*J! ol^-xiJI lLLLl! Jlj ^ 44iL*JI SjLtlll (j-° * 3 j ** -Lj 

^ylc. 4_Lj_ 4 4_til£. 3 jx_iJl>- 4_oLx4sJIal ^jL44j .-.I . ..L ,. 3 ^ 3 ^**~ Lh° ^jljLail 

4_JILi x!. 1 3 ~ tl 1 LI 2\j .(Global hubs) 4 L . 4_iiLc. J433- 3 4L4e.1l ^Icj xjJL^^M 

44ISL14J jL44xil j^b Ijub (J» ?r_. . xi L44 x L^JLxa 4 ^j_x!xJI (Global nodes) 

j-tal 1» llj 44 _jjV| oL$j_xix £j-Q^x^a (j4 /lo Jl£j .( n )SojL^JI CjLc.Llx4sJI 

SjxJtlLU oLiVjJI 4 3l~ L a j^a|j^4 4_iSLij^4^fl 4 j_j_lj»JI 4 j i 2 ~ 1 1 .~.l 4 I < X^tl ^ya Lbj_i41j 
x. x x xx . 3 JUJU>JI Cjlg 1 1 4xa II 4JUb jj L~ ^ f- . 1 1 4. xx xilLa 3j JxjlLo J 4I j£. ^a^LxJ xLx-C4>- 1 ' ^ j ' L j 
jj^_l X^>~1 aVIj J_ y 444l^^?l (jjLtjjl 4_xl l 3,~lx XI.U OLjLJtlxJI j4^bl (j4 UM x^jj^LxJI IjLxb 

4_lL>JxI oL_^>.jdl j^L4-4>oj 4 L 4 ILIVI JaLajj 1 Jxj^-d^ (jdalLa JxjJu>o jjb 3jUvl_jJI 4^j^JI xxlj^vl 

.j4-!L*-!I ol£.llx4iJI 4 j^x.LlU 
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oLUSllI cjL^-xL! c^LUaJL u I (jP-II JjjJI ^ii£l <j-a a-l^I! j~f LJ *2 (j^_ u *' ^ Ijla 

(JjL^sUe-a t _ 7 lc. JlI^JI jjVl jLv (J-a-*Jlj . LgjL_a CxjjL*J jl ^JL*JI 4iaM-a-*JI 4_jC.ljjJI 

4al"i -Se-o jJL ijja 4.. da] CjL£j-xIu j.A iC. £_a (jjLtxJL (J^-*3 4-iLe_a CjL£j_xi (j-a 4_i£.ljj 

(jJaJjJI (J-t-x^sLae-a 4_uljj a I ijjLiLjJlj - ij* <^tlj .|Jlx£j .3Jlj*JLU CjL'i^jJI 

CjI ->JL i 4_)L_.-aMJ 4_ajl_JL-a Lxx_-a ^Ljj! LLaLLajjlj SjjJuLxJIj Jjj-iJIj 

i—SlAstl! 5 ajl n a (Jjj-aLse-a jl -4 j . jatl ^jiajuJ 4_a^LxLa (J^x^Lje^a 4_iLiALaJI 

,( TA )4_i^lJ| 4a*jlaj 

S^\ ,j9 09 W\ O'O/j^l OiW : VxiVS 

^_yfl 5 t-J , „tl 4-J^ljsJI CjLlxxLxJI Cj^Laexa-) 4 la '"j- 1, 1 t~il r I i <^>U CjIj—lU ^a-ifcl £y> 

Cy* lS^ q-° a j 3-a- ~i . xij .4-j.ixL-ll CjLa-"ua't 4 3» itxa a iLayta.c. j-xiaj 

(jJLc. 4_xj_LsJI j_talJL*J! Jl^ta cjI^juoi ^ j-&\ cj j_j_re2Lxx.l ^ Wc ^L*JI ^ ^ . cjLxHIU <>juk 

j. jloC. Cjj.la,j i u La-J-3 .(^^SLjjwal jVj .1 jLiLa ^ ^ CjJlLi 4j_j.}^?I ( jj>-‘- u O'® AiV 4„i . xu 

jLxLa ^ 0 I £~ aj a 4 jl]LlJI ijaJL*JI abj-La-x-iJI j -tfli 3« tl 3jL>o £y> ‘/tX 4.. i . xA ^Ic. 4-xXLl CjI^uxi 

,_33-<-u (Oxje^s- (j-a /AO tfjljL^a La Ja. a ^ dil^j — uu j. Ja c. LJL>- ^a£Le- T u La^ i^ V ^ 4 _ 7 SLj_a| 

.< TA )fJUj! 4_ic.tjijJ! cjLjLa-iSL!l 

jJL La^ jLLLa Y ^ ^ cjL$j_<i j. Juc. cjL*-i-±a (jjLa i4j JlLVI JL^a Lai 

dill j.->- t.i.7r~i . ' 4.,x^->L>- ^Ij-Tl~>. I Cjla!jj £jjo Monsanto ^Jlil.jxi.^-a 4_^J — Cu 4£JCLa-i L_a ^j_a_3c_a 

j»L*J jaJLtll (jU.all diLLt3- CjLIjj ^ * J-lLu La ^Laatl 

J-seJLi xi I S-a-^LiJI jJlj^JI (_jii3Lb i _ 3 JU_*JI (jj) i nil (_yic. 3 4 Li-. .J I i^ya ^3-tII ljukj .( rA ) Y ♦ * "\ 
(J- ^ i-aLse— a ^LxjJ jJM-^>- (j-« (a-iJ-J-xxxi! aLa-lll (j-u-xxil (J_j_x^5^J! 4, xxa "ill diLac-llL! 

jjjlll jJaLie-a SJlC. (-j-i.xi- 1 i4_x_ilaj| j j ^1 3« tlj L ^ IL (_i^_x_>Jl^ .Luljj 4JjL*_a 4_aJHie_a 

.4-J,LlII -ijJLxlI 3jaL*Jlj 4^!vLa-»JI 4_ilalll Clil^j-xiJI ojufe 

boi>di\ Ol/iisjJal) liS/jlj oCxxxj oa^\ OVuaxll oj9io>owiw^lfi)j\ :U)\j 

Human Genome 3 -x^L^> ^ jJLp. ^ ^ 4^ ^ j_*-xxi (_p3l_flie-il LiUj (_y^- (J^° JrP-J 

^ jLI 4_xxixu l! I ^ 4 t AY * ^)-a i 4 1,.... i Y * * o ^aL*_JI ^)-a j ' j ^ j s 1,1 ® Sciences 

tfJUb 4- T Lje- T ul i^jJI LymphoStat-B (_J oi 3. UJ a a_it J-C.jj.1 j-i-ala all Jlj^I (J-iLb (j-£- 4 _l 3 (jJLil 

jjLj ^aJL*JI £-a . 4 _x_iJj-3eJxJ I CjIjLiTljvVI 4 L» . .ij~ a 4JL».j_>a ' 'VJJ ^**~ (jr^ ^ J 3~j 4_^_iJI 

(— sLiiiH^V ) ^^Y j»L*J! Cx.il,. ill JlS i jlS, all ljuk Cx-Je- T ul . j-xxxjl -LX XI j, 2_|->. ^yaj^Lib 4 

Cjl^j_i]| (j^ 3 (jVI x j 5~ i _ y xfcj .4-xlxaJI L^-al jir~i. xil jjSLa-U 4 jj in i tl CjLLxjsJI 

4^3-a-^a ^Lu)/ Rockville J^jjj Glaxo-SmithKline cy^ cx^a . » - j-xx^yL^ S^yLajLI 


xn qiijl l nn!\nl l liln lmh l 
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fl 35 lUnll 2 null 


(j_a £^j| (_yjljjJI JliSLII i 2_il" (_paj_t, 4-p-jLc. diLaLL dij-^ibl ^^l j_l9L2jlII <j_a 

Cjj?jL>JLl CjI_lL2jJI CjLSj_i1i jl_ajLHi_ujM Sjjiai. 4. i.u.j £-L2 jjI (_ylc. j-i»T (JLla-Sj 

i^jdl i VX-95 jL 2 j«J! gLLij? Vertex Pharmaceuticals oLJI jjJJ 4Sj_<iJ 2i r, ^ \\ 

(j^-LLJI *(_£j_j*. — jl 2 t II 4jLj t Wt 4_Sj_JuJI Boger J. _i mil 4 a‘us> 

(jj-JuIl a(_£j_».» _J t. i2UI VX-95 jL A x II IjUk (jl j..t c. . Jl_lj>-jJI 4 -Sj. iUI i—SJLA 4 jLjj — 

(jj— | il l I CjJljlj (jPJI j-J L . j ^ .. > JIj (J_4_*JI (j_a jajijJI (_y-lc.j .(jVI Lr*-^ 3.5 — * ^ ' (J-^J 

igLtijl (_y^ (J-aL3 oJlj La CjLjjIjJlLI (J-uSjj— ifl 4 Sj_Ju (jLa i Laic, j 4.~u,.u (j_a ^!iSl Jdljj ijjtj-i 
Jl-iSJI t_lL$ "ill (_p=>j_a gjl_*J ^aa -uai.1 VX-95 jl 2 * tl (J^ic. CliLtuljjJI 3 j_js»T gjLlu (jV 

(j£. j. 4 -i!u I 4jjl_iiJ (_ y al 2 >jJ > l 4j>JL*_a 2j_a (Jjl22 (_ r lc. Ij-lLa (jjS _u u jl 2, x II I Juk (jl Clj. (jtS I 
CjL>- jl_*JI (jj-JLLmJ (ju*. ( _ 7 _a i(_paj_a-U t- -u-uJ. I (j-u j£j-i_2J I ^jLSlJ 4jjjj.,.i>),tl CliLajjjjM (J-a-c. gia 
(j tl 4 jjL>JL (_yxa>j_U (_£jJ 4c.LiU jl j j2*». i (_ y lc. Jl^jUxj Lgjj? ‘. jLaLS Laic, j»jjJI SJijLJI 
4 -£,j—Cu ^ q < " I jl t i ii I >U J mi i i CjJ_c.I — <_ u gjLZUJI i>J_ik (jl (j^a ^ajijJI (_ ;r lc.j .(_psj — all < — aj- i -u J l I 

(Jaio^ (j_a i_3jjjt2jl (jl_a I Y * * 0 ^kLatll (j_a _jjLa j-Q-uu juLa dllj_a CjjLj a c.1 (_pJ! i(j-uS[jj_i^ 

. LJL*. 4^^<Iu i ii| jl> < u| (_y^ Jaj-uk (^l (_^4l 4_jjjL>JI tfjlM 4_3c_pj VX-95 jl2, »tl 

(jl (^1 Liiaj I 4 j_*j Qii 4^j-<Iu i ju I jit i ill (_y5 (^jJlIII (j-a laj^>- (jl Ju>Jlj 

i_jj jSLuj — j-il—a — (Jj j i "jj-ij Schering Plough j jLi gjbj._i_i.ii 4_a_ic_iJaJI 4_^j <^1 tl (JiLa (_^j_>.| 
' 4 a , 1 2~ a (^l^l^a (_ r 3 4^jl_ iiu_a al 2 r ^Lc. (.jjLsejJLi i L_lIL>. i(jLa ^23 Bristol-Myers Squibb 

La^ (_ 7 _Jj>jJ > I (_ r 3 diL-ujj. _c j.tl J_L£. (_y5 ^j~uj (_psl_2_iej| (^l jJj jaJ j-jal 2, » tl oJL4> (jl V! 


jjuk (j_a (_£| JlJ. 


l!I (j_a 4jI (j-aj iVX-950 jl 2_*J! ^alj Jr " i_ul Jiic. (JL>JI 


4 -£j-Ul Cxllc. | l(_gj_>-| 4 (j -W (j^J ^jl 3^ J-“^l (_yl I (_y.lc. 4_2_al jJtLl jj a J / „ l~lljl 2 « tl 



Ij J'J . .. O (jl (jj ' J aVI (jjILaJ.1 gSjJjj iY* **\ jaL_*JI (jja i 3j <^>tl 3 a JjL>. 3' 3 — i-u^l 
4jl_*_L ; La diljijLl (Jj^sj (jl (jj-tajly La_$ ,ga^>-l jaJL*JI (_^a (_gj.5i n II (_p 3 jJ, (JjJxoJ. 1 gjl_*JI (jj£Lu_u 
(_yjil (jll ^ jjjij'^I (j^j»J J-4> ^5L*JI I Jukj J y ^(j-Uj)jlj tl (_yJI Y * I * ^L»JI (_ylb». 4_ajl_2jl |al_^£. jU 


4_3t_Lli ja-ifeJuLc. 4 j_uL>JI (_ps I j-C . ^ I 4_l ^ba-.ll jaJL*JI (^jSLi-aJI (_y_J3j_a LibLLiLjtJj 

3£j-is (j^- 4 qlal (jSLaJ (j-lJ J 1 n (j_a jtSi.1i jl_2_*JI Ijub ^ J_ir..1i-Ujj ,j»jJI j.Si, 11 4. i.nij 


CijLSj . Luj_ 9 ^_JLS (^ Nekter cjLjjIjjJL! jlnSLu 4^j_iii 4 3 _a-a-i^> jL^ J jL>. (j_a 31 An m VI 

(_ylc. 4_^jj-aVl SjlJtlU CjLjVjJI (jr Js aljjJlj aljJJI SjJlj 4_2alj_a c_JIa cJL>-l Jl 5 jjjLL 4 £j-ui 
(JSLiii_a (_g j? Li-L>j i(j-CLjjJI (_ya (_yjjL>JI jl 2 »,tl I juk j-j 3I-3 (j-a jiSuLLI ‘.(j-i-aL^. 2 j_I. jl 2 * tl I jub 
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2006 jmiij] -jjgifl 5 5 ltudl 2 null 

(jii.Li.la I 4 ^j-lu £_a jjjLoj t"iS.2."l Ji3j . (j-Nl^ii idl 4jLaJ>- CjL£.LaL».j (j-LujjLiij! £-a 4-Ju 2"ima 

(>a ^jU! Ijuk ^-bjl (^ JujlU Sonofi-Aventis (j^Hai LJU. 4_ajj_m Aventis 

l _jj 2 — 3j_ (_^ jl>.| CjI^j-lii * j 2" (j-L»- (_ya ' Ijj'j ' "^1 £-lLl£SJ (_ya ^jLar.l 1,11.(11 ji (_£jJI (jd jiuV I 

jJLual Novo Nordisk Ldm,o Eli Lilly Jla - 4_ndj oajl 

Cos Pharmaceutical old! jjU jMannKind jiLISjU 4^ ^ Jla 2 Jai J L^ia 

. ^^(j-d^nia^l (j.a ill |j 4 gjliiiia (_£j >.| Jl£! luI -t 1 < (_ylc. JajdLi 

ijjiLplal (_yajjj_ui 4^_ili » I j. ilj jjjlaj 4Sj-uu j»j_2j tjl ll?U_>. j<U jJij 

jil J-ir "u ill jaJU (jl (jjIL>JLl £_ajlb_j .(_ 7 £1 j— a| (j^-dj ^ ^ jLxJ ‘ lj-^31 n5H jl 2,» II ^._i txdt (_ya 

,j*L*JI (_ya jVj-i jj-il-J I 4jL*_LLa CjI jlLc. (_JJl*2j (jlj ^aJL*JI aLt-il ^xa- >- ( jr a 4x.j 1 11 1 jllsJI I Juk 
1*1 j-Jr ~i 1 ul (_(,!£. 4 2. aljJLI i(_JL>JI Y* **\ (»L-c. (j-a JjjjI j-g-1 ^^a j<u j_2_a iiiili t _ 3 J| 4_aL_iid 
dil_!L_Lj_a Jxa2 (j! Cowen (jJ_^ (_ y c.lix j >.ll JUJL! jLxjV! Jja (_ya Ij-uj. in.^j 

(jj-tl) ^ ^ Cy^ij ‘ScLstH! CliLiVjJI ^jL>. ^ 1 A (jJI Y* \ * j*L*JI ( JT x>. lj— u J) 1 ii^l 

owIqJIqo^cJI c/WVJm)\ (^Vx>V\ Aie^Vl 

JjJil>. (_ r iL ^LLj 43lj_Laj ^^-ajxiLsdl j_xa_*JI dilj^stla ja-ifcl (j-a 

(_ya 4iaj 1 1 n.io j-££-j 3j_ li£ ciiLalL 4Jj 4 jjL ial al (j^nul ( _ y ii-a Jlxa 
( jr a l.aX - 1 £~j. i -w j_Lt 4_uLaJI 4L>JL*Jilj (jtalj-a^fl (j-c. i—liiiSDI 
(jm-ujl.lj 2lt 4i>.^il i_ilaJI . 4 -Tu-iaJ I (jisljia^n (j>a Oj-iC-j (_^ JlUI (jUaj-iu (jc. j£LlU i_kifiiSlJI 
(jc. d)^?Lalb>A?! uJuk Jjl2.~nj (jtajdlj 4jdJI Lilli 4jLxi>l 4_JLaH>-l (j£. 1 -HSULi 4_xajxL>JI 4 ILlLi (jyL- 
. ( rr )4_j Jl 1 (jlajJtl Lii! j jJia j I j_l>. Ll] 4jj_jj-LiaJt Cj11qLl1>.VIj 4.ajyUI CjL>.yL*j| 4M Uf I Jjjla 

(_ya Liiajl Jj u. iina-.4 V j»| Liiajjia 4jUt (jl^ (j! 4^jjLa (j^SLi V iIuJI i_ajuk ^uia I LdJjuj 
dajjjj 4 _jJj^ (jjinil (jd^- j»3-22 4j 4_ul_aj diL>.yLc. ja_xa_ixsjj d Y ^ ( jl3jJ > Li 4_liLii3l diVLalL>.| -SL*J 
4 _uIjJlIIj 4 j iUII cjL^_i 1]| idljJ (hYjr) 4_,jj (iiilj_lLaJI) 4_tlx>JI i~il 'IjL<>iVI i 

4_uljjJI 4x_^jll iijL=ej| (_ya 3 <^>4»-~t l l 4jj_p»J! caLlill ^ ■ ■« < alj.i’ii \ 4a>U*J! 4_J,L*J! 

Jdjsd (_ya (j-a 3jl fl~ 1 11 >U L^J ^LaJu^lj jl a 4_tlyej dilxaLijI i^CaLxajJLLjsdl) 

4j^4^fl ^xax^j (_ya 4 _i.i_i>JI i~il iljLlj-tilj i~il 2 i4jj i°ii ill CjLll>JLi 4 2 l«~t I diljLuJ! 

4 ^ j-U Schering Plough j>L 4^ j_ii a I jul diLiLa_*J! a J l£> (jaj . 4 2l~4. 1 1 i~iljl 2«tlj 

jjJliLiu 4 uL 1I jxaLldl 4^jii (j -4 ^LaJiiVlj i(_ySbj_a| jVja 03^ ® ^ A j^Ca J_iLla Canji (^yjsdl^ 
4 ^ j. i'ii c lull Geigy Ciba - (^j?cjL>» — 1 . 1 1 . 1 » 4 1 c. 1 1 diLuLxaj^JI 4 ^j»uj^ Saudoz 

,(_ 7 £ljial jVjj jLJLa YV ^Lajj^fl Ijuk 4 ^ua Ciili jaj i 4 ayLajdl 4 jJ.L*JI Novartis (jn 3 jlajj 


II 


2S9 
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(_y3 2_l£.ljjJI dll— ul— I ba- J l£L 1I (Jl_3c-a ( Jr 3 d L^j. At I 1 (j_uJj 2 -^j_cu O-^-i-atS I lILI jjj 

dL£j..tiuJI 2 -uLjj ijjJLlII (JL*_a ( Jr 3 2 -uLj L^_J I ^l.C SjjLc. ijcJL*JI 

. ^aJL*JI j j A 1 2 x I 1 (JL*_a ( Jr 3 dl_£ J_jj| 2 _*_)ljj - 2 j ■ t-> 1 1 j_t_aL<L*JI (JLx_a 

Genetic Therapy <^1 j-jii 2 ^j_<i *1 j-ju \ \\) ^L»JI ^ ^jUjj 2 -Sj-i o-aLaj 

4_$j. At. 1 1 OjL^j i 4 _ 7 SLjj_o| jVj-> (jj_LLa Y^O (JjlJLa 1 2_t£Ljj._A V I JujLjj-j^-a 2 jVj Libj._a_aj 
(jiajjJU (j_a LjjLi- 2Jlj! 2_Ll_a-*-) 2_t^>L>. £-Jj_IL>.| 3*Ij_iJ l j 4 i»j l is~> j i_dJLa-i 3j-_lj>.VI 
(j£. 2_ulj^JI ' d~ 1 (_7^ cii ! _x_>-Li Ljiitjj I ^ I ' , t ^jl_>. 1 ^ " f* Ijj j 

~*- <^*<1 ^a 1 ,1 ->11 ((j-\b>JI) DNA « I. (j. J» Jl (j-a 2 J 3 J U> J 3jtb>.j (JLiol Jjjj-la 

(^1 23-iLx.l ^3 <j-aj ‘ ^ j Je. 1 1 2 b>-jJI ^^lc. (J-a_*JI (^^lc. IjjLa ^_i t ^ij t±t-ptj tj La all (jy>JI 
(j^j>- JaLmJ ^l-L*.)! jl 3 J dVLs- 4->JL*_a ( Jr 3 2.-LLt->JI 2-sJLm 2-uL!) ^ni>- 

C-iJIj La 2 j>JL*JU (j| Oj^'^ . 2-a-d-mJ I j 2j«_uLa II -}j-2JI 3L->J ^-ujVjuj | £j\jug 

4jIj C^ i 

(j^a CjIjLUI dlljmtUJ 2_t_llaJI t~ll i^jrr- all jj_a £-Jj_)VI 2jjLtIiJI (j^ttlll jJl33j 

. Lc. _j-Lm j!&\ l^La-jt u La-a CjLejVl j^laj £_a jt i3~ii>ia (jAa/jr.Mt u dLmajj^jiJI 0 j-ib c 2._i I l£L (j£J 
aLjjLa^Jlj «Li^jL*JI Cj jL>-l JlIlII J^Jl>3 (J»7r~i 1 u dl Lt^JLsJL I aLuJlc. (_^jJ 3 jjJl^>JLI JjljJtl (jl J-^- 

Ja. jLl!c.VI (jou LjJls-I (jlj ij. 2l I 2_oLt^jHflVI 2JL>J! (_yic. Ll ! j-al 

I 'I <A a jj^Ja (_jJI ~ i ii 4_3iSLUj 4 jlj^ < m II i~iljjt-'~ll ijjLib (jLfl ^'"i a 2_:e_t<aj ^~i a ~ll (_ y 3 

jl i ji^ 3j / „ (j-aj it~il 211 i>jub *1 2K ^sjului (j^a (J_j->- 3j_u^ 2 _oLi^jIL 3|^ 2_ic.La3L>.| 

(jl_il_j_3JI (_yfl 2 jjJLj>. CjIj—lxJij (^1 (_gjij, _i < u La-a i l^-La 3jL2.~i,/ n^?l <2^ (j>a (jjSLt-i u (j_a 
«LiC.La2^VI 3l_pJI j aLptj-iaJI CjLLusLILILi aL^LiJl CjL-ul_Ci >i.!lj 

JljJuso (jl£La^?Li ^j-aal i4. u uj) 1. 1 4_j_a^ I CIiLlLSjJI (Jl^e-a ( Jr 3 4ILiiL>JI » " ' \jj t-»~ 1 1 4-a-.._w tj 

^a-La-t«aj (jl£Lal (_yJI (_^j| La-a i Lkl jj-u (jjJ i '-^H l -a J j-a aLt^sLsJI Cj L aj.l.i..>J I (J^.133 

<La^JuL>- (_y5 CjI j_3LJI j CjLajl*_U (_yic. aLb -ij.3.11 al a £Llc.l_£ 4-u-abe «~< 4 jjJ| 

i2_LLsc_m 1— -L-a-i-i VI j L a ^ i uVLitJ I (JlLa 4 -*jL aatll 4_i3ljjJI (_pslj_aVI (jAjt i\ 4jgj3j-I.lj i(_^3L>JI 
(j-a (j$La 2i l t3-La-<-u.ll (JiLa 2_pe_t^jJI (j-aJU (^1 2^LtL>l ((jLLsj-mJl^ aLm-tajLLtjai I (_p3lj_aVlj 

(_^ j_uQil (_, I c. SjJlSJI L^J (jj^j t±t-psj 2 j 2»- ,~,tl 2-ijjVI oJUk ^tyj. a jalLij . ' $ jlt~ 3^ t-.j , „tl 
2 jlj j..t uj 2 2 j A \ 2 jj < ' I (—Jut-Tij I j t CjLa^ (_y£ (_pal^-ajLI 2 i i < nU t 2« <Atl JjjaLLa 

(^ ^ 4 ~i aUalj (a-^m>-M— c. 3j_a j. j t^>, 3~j ( _ 7 _tAjJ.I JlI£. 3GL»J,I JLLSj (_yJI (Jbja La-a i2i£.l_£ 
£Li3jl (>a ^ 2 j .ti l l CjUJG-aJ 2JU^-VI 2_3KJI ^LliLj toLJJa3_mll 

. ( rTj V ’)2j_JjVl oj_4 jLl<-uI 
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OVxxaxll <j) bixbJl c/Ij^JdaU bo A^V \ 

a&ocJl c/V\>JoV) bjwj/lol 


Cj^?1_5e_o (j-° _i 3"i ixill (j-« 4yjJ^?l ^-tLuaJ CjL£j_Zu j-uu-*j 

(_ 7 jJI 4u£.Lai>-VI ^aljjJL! tillij (_y3 4 u^j_j»JI cjLlL2IlII 

i>Juk (jLi 1 1 1£ 4ue_pj 4_U-taJI CjVLsJlI (_y3 Cj_^ue_iJlj CjLuuIjJlU clil_«^JL>JLl Jj 3" 

J}Ls. (j-* 3 ^yjb 3j^l_^ILa (jSu («■! Sjujuv Cl)LajL>. ^l CjjusjJIj CjLuIjJlJI 

LgJ ( _ 7 ur jl£X 11 juIsjJI (jA j>i, >u ^Jl < u CjLaJusJI o'j Ufc jjLuj i4jJl_i 1 3"ill 4, _i il-a. 1 1 CjLaJL^sJl 

jjJLi 4 t-» a 4_u_t-!Lj»JI t"<lj|jt-»~ tl oJ—qS j^ljj lLIUa (jl J ± c • L&j|j_3l a 

t^^Jb La £_flljjJI ojufc J<ublj .olfTjufuJI (_£jJ 4ujl^>"i4VI 

\&i \u\& wjl/fiiml oW) owx> £\/i>\ 0 U\/J i) J \bjQiV\ 0 ^ o>\> - \ 


ju j Wi 1 4_t-iJaJI CjVLjsJ.1 Cj^uc-uJIj CjLuuIjJlJI 4u>.Lj*_) 4u_jjVl CjL£j_uu (jl 

j)-a 3juL*JI I £ -wl >j I (jlsLfliejl <j£. I £ *~ L^J CjLIju ^lc. (Jj 3 JuJ_». ju^LiLc. 

CjL£j_>i (j^a L^Llil (j-SLa-U (j^a ^ ^ u-'a. -t. 4 1 1 ^ C ' l_ > - I Sal^u SjLas ^.~i. t \ (_y^l i4ujJ^M Jj^_uu 

Salju 4 _l>-Li^> 4^juiu]| (_yJI CjL^uuJI oJufc (Ju3 (j-a 43 ,'S-"i j till jajuujJI ^flj (jjJ Su^^ut-i (_£jjs.| 

‘ ( 1 1 £ " t " 1 1 (_3-II i£j~ s»^M CjL £ y Mill (jja 4 -»- ~ > t, I 4 jj4^/I (^1 lSA3^ . ^1 j ~ -^.Vl 

l^ljbU (jV^I ascjI (_yJLl]Lij ij»^?l 4^-ifiJI ^jjua j) i n~ jya Jj>JI (_yJI La-« 1 4. t >i~4 1-La jl « i nLi 

(JSLliJ 

jj^LsjJ Cj_jj*_JIj CjL-uIjJlII ^jJI 4^jLa-»JI 4 jjJ^I dil^j-iiul 4 jjiLU 4j>-L>JI (_ylc- 4JlLaVI (j-aj 
i L^jvLljl (j'-^l 3 ^ 'I jj£, I £ < 3 Jujus. ^jjJiu»»l Jlilalju (_yic- (J^uusseJLI ' ^ 1 A j~ Sjujus. _j j. al 3 e~ 

Sj—Ltuus 4 j_j_u>- CjLlLSj 4$j-uu alj-jfuj 4_SjLamJI Pfizer jjuLaj 4 ^juu 4u Cu aJLaj (_^jJI ( _psj_*JI 

j_Ly < I jlus. 4^j ijuLa j_ui 4^ . Vicuron Pharmaceuticals oLul jjJJ 

4_uLaii (j^l jjulAj 4 ^j_ioi (_y£ (jbLaL*JI JJl£. (J ls ' (j^>- (_y^ u L< 3a j _J_al_£i (_yjjLa I g ja (jLLaL*JI JJl£. 

4_a-y3 CjJlLi JlSj .jaJLtll (j-a 4 bill ^e_a JjlsLia l _ r B SjJuLLa ^1 (jj_auJJ (_faLc. i_3J I (jCj^luj 

4^j—ou 3jLj--v (_y£ 4_3_3uuaJI tfjufc (_ j_l-i..u jj^Suj . I Jl_2j ^5Ju (_y£uj_al (jj j' ' ^ ^ 4_3_3_uaJI 
(j^a (jl^ -i~il 'I d -tVlj t~il jj 3tl 4_x^l£Lt I a L» (jjjujLs. jjjjl 3r diLuljjJLI (jj_juSLt3 

(j£. jjuLau 4 £j~uu (_psj »_c i. u Lam itill juT 4uSuj_a^?l aljjJlj al JulII SjuIj 4_3^lj^a I afllj jus. 
Diflucan (jl£^i3jJ diLj. la 3tl jLua^ l aufej iL^JjJ L*_u_a (jjjLfl^. jil^l CjI Jul_£. (_y£ LajuL.xi.-s- 
ZithrOmaX (ju^La^Jyj (_£j_usJI >1 <>>1,1^ ^udl jjT 4_C.lj_IL>.| 2alj_j 4uLau>- 3j_a t~,£ ~~'l (_^jj|^ 
i juJusJIj . (4 33^,11 lLUj JLo£. (jus J^uul Juu 4^.ljILs.| 3alj_j 4uLau>. 3 J_a Jl3jLu-u ,jl^ ^ jJI) 


suiQiull < QnjUnJI uIijIiudI MoojBBi-jjgffsXifiErf 

tY * * 1 ^LaJI l _ r 3 ( _ 7 £L^-a| jVjJ Q^-tLa MO oJib jLa cUL£ jLSJlijJ jl 2 , jJI CjljaUl (jl 

J-a3 jLlslJI CjI JljIc. Lai . Y * * Y ^L*JI CjI JijL*£ ( _ 7 £Lj-a| jVjJ 03t 4-° ^ f £-a 4jjlJLa 

* (rr) c^i>a? jVjj UJ^ r C^l Y * * 1 r UJ! ^ cJLaj 

owx> 0\Aa ^ /)$) (j9 <xuM\ /X9\as)\ OVv& ou&9\jj& - V 

. 4 , 1 >i'qlla CjIjI Ar j-jjU " J ju all l La^ifl 4_LljjJI II diL^j-au (jai^Luj 

I Jo- 4, a K a 4 _lLlUoj 4-ijjjoo CjLauljjJ jLii*JI ! j-ifc £_aiaJtj jlJLl ^1 i_ aLaul^l ,^Ss ^Utill Jl*_U 

CjLJjjJI j ( ijUe-JI J_>- IjJLl 0 JLA I J a i*h I (_ 7^1 4j ao- J J_l3 di I ^ u a 3 JL*J a" < n i JL3 

Jo-J-a (_ y 3 jl_3_*JI ^U>o JU- Lr^J t<L^jj-mll <_ijL5bJ 1]| 4_L>.j_a 1 1" i4_ul^_i_>JI ^jLa-iil (_ylc. 

aljJ-lIj at j— ill SjLI JUa (j-a 4_<_ulj jJJ (_£jU-l 3 j a jl_3_*JI I JL<fc £_iia_je_l -4 A 'I , ,, II < i j I -»■ ~ 1 1 

J' Y \3lj-uiVI Ul 1 4 x^> j ( _ y l£. SjjljJI ULIj 4_3_al_j_a JUa aUSLj-aVl 3joe_lI,l CliLVjJI 

jL 3 alt ^Usc-Lll (jljJi^ JLa-lo-l ^J! (_£jjj La-« J-aVl 4 Jjj_U SjIi-3 4_Ja_*JI oJ ufc Jj-JLLijuJJ 

(jJj. a ~ < " < , „ a £-U*j JU- ^ Laa>j_a-U- ijU-*JI IUa^Joj <^5 a l lj 

SjjJiJI jLLslII IjUfc ■ t A A t La-a i4_lL. 4 'jj L tl <_jjUejJ| SjJlS JjUL jllaJI I Jl^J 4 i a4LLa CjljLiic. 
itilljJ 4ot_iIuj iJIjjjjVI (_y]| Jjo-jJI 4_aoj^ i>J_2Uj La-ijj i3j_iJl>JI t~tljl 3«tl Liiti 4.1 a4LLa ^.U 

3J_La-a 4 jj_ljv CjLlLSj J_aJLj CjL^_au ^c. 4j^j_ia>iJI 4 _lL3H!I CjL$^— i. 1 i ^jj_ail_aail c^je_u 

jllj JUa J .Aula ■ t 4 1 1 uLla ^Ljl 3j_u^ Jl ^.i-uLi ^LaTiJ CjUelLLa cLlsc-lLI 

4 i ju^UI j-4i CliLul jJtU 4j^ja>J! 4 _cI3,~itl CjL^j-<Io 4^>-IjJ i^jJI a 4LllII ^4Ub 

j-a Bayer j^L$ Onyx Pharmaceutical oLUl jjJJ i _ > u£> jl 4 _c. qy? 2 _JU>JI 

Pfizer euLLI jjJLI jJjUj 4 ^ 'jJm juj Nexavar jli^SUL jL3_LLI La^-a-uv-^ 4 _lU-^ J& ~^>- 
t _ r U. i jj_LLa J£Uujj i d , ,, a~' o-3jJ! ( _ r s jl" r j a^t' J-a-*3j .(_£j_».| 4 ^ jj-a Pharmaceuticals 

a CjLuI J jiil ^ji5Lij I ^ySj^j-ch 4^.^_a-3c_a ^ j A~ a ‘.(jllaj-jtill Jl ^Llil 

jJjUj 4 £j-ui A~ i t _ r ajAa_^JI jl^>JI CjLUaj..ia ^M-*-I 4^>.Uj|j Slltent O-ij^au jL 2 jl!I 

4_iC.jVlj 4. ft <aill 4-ullij-jjJI UyUJI Jl2J ^ a i^itl jLLauSLu jLIjlII ^Lul ^^JU. Ja-*JL CjLuIjJlU 
4jI CjLauljjJI j._l lAiAj .jaUJL jU-Jj 4 jLj jLlaJ J-&J i4_ullij-jjiJI j»ljj^?l i^jUu (jPJI 4j_j-ajJ! 
SjU^Jlil ejUV _JI l _yjs aljjJlj a I J-JlII SjIjI 4_3_al _j_a jl a aju^Uj jL 2 _*J! Jj is-i ■>■ (j^-a-U (j-a 

Cj-Ti jLLjlII jil jitALaul 4-3^1 JU- 4j| VI .(_yK-ll (jlUj-au 4^>JUi, 4_L$jj-aVl 
4-al jUr~ I nU aULVI A Jl , ,1 1 (J3.J.UI ^Jl jl A , ,K\ jLSjlII J^x^oj ^ a ‘Ai^tl jl £ --.tl djUUsj-au 

jl JjjjiJI JjU-J 4j_ j' A , jjSL jL 3_*JI i A A ' j| i A « <>>j . ., U_a ' <>" I II jUaj-au ^^UlI 

Call 3-auJ jLfl_au£Uj 'jl A« tl l"i a a (2Y-tLI (yd^j-auJI (jU UUjJ . 4JLa 4 % t, I aliljiaUil 

J>aU. ^-a j.jla,A- jLu-u 
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dvaixakl ,j9 too&H 0'A>Ja^\j})\ \ 9 £>/sH 0>xH oai 9 ib\jj - Y 

Sju^Jii! CjLV jJI l ixi-uj Lu3j_o jJux. (_yjjLi 4_m>L>iJI 4 _uIj jJI j-l 31.S, «ll Cu-LL 

£-LLa3 (JSLtio-j La-£ .^Lu^l 4 _oK Lilli Lr s Laa a| jVjj jLJLa Mo ojljJLa La Y * * * ^LlI! 

^Ljl £j_a-L?ta <ja '/o ' aUvLjl CjK At Lm_p* i(_ylL*JI 4 j_ 5^V| £-LLa3 c a jLaj L4-L3 CjLi-Lj_a 

SjL^Jill 4£!lallj LJUajlj LuL j_3j Lilli £y° d-^ J5 l, ll 4 *Ljjjl (_y3 Lai .(sJL*JI ^LLa-SJI ljuk 
(j^-aL^JI (jA-il j-3j 4-Laj£L>JI j-3JI jl j~JlC. t l g_i4 4 jj4^?I CjLsluI Jjlju-ul 4 1 uaL j -& I LLLamlj 
CjL£j_uIu £_3Jj La^a <jljJLJ' ‘-LUG Ijt 3 4jj 4^?I (jLa!)l (j-a aLLtLaJu (j£L a_a jJk 11 l a a t a £maa 3 ( _ r Jt_aaaJI 
j^r'-aL-jlL 4,1a. nj-U 4_a-lajVl j_l_lJl1I L L lIll^ J-a-tS (j| 4_3yLa-*JI 4_J,L*JI 4 jj4^I 

4jj,ia,ill 4 _jj 4^?I Jjjm L 4jJlj»JLI j-±£- mSLlI j-a-ill (JSLuJ Lill jjj jb'OjjjJI i_dlj (_y3 IJT ^r x^aH 

oL^-j^L! 4_l!L^>J| i_sl Jufc^?l a_&l (j-a— 3 . Jij_mJI oJ —& j 4 la Mj-1. 1 j-ifcljlaJ! ja-4l Jm>-I aJL_*JI 
3jjj Llijlj l.al^4 ‘. jLi^aHaVI (Jij-luII fjjs LvLjl jJlS i _ y ILl I j jal 3 « tl jA (jj.j.ull l _ 7 Js 4_ja jia_>iJ I 
3-lLjJI jj " ' Jl3»IjJ! jj. alt ^ylc i .1 tatl 3-lLj (JjuLa (j | La£ l4jj-i^h ^Ifi. 4 ilta j|j (_ jJluj 

t _ y ic. JlvIjJI JjLLl jJji-t-a jjLtjj V (_£Jl!I 03jJI .4_aL*JI SjjJlII (j^a 4_t^>- 
(jla - 1 tsj 5~ 4JLLj £ya /l (JjLli La (_£l iSj-lLAII JjjJI 3.1jjL*_a Cl Ij'iljJ ' aljjJI 

(j-a (JlLa-i La iCjIjVjJlII t_sVT 4_lL*JI JjjJI (_y3 JljvIjJI ^ alt (Jj^u JjLaj^M ljuk (Jjm_a 
4j*_£u J i 3~ / ,i t, I 4 uttlll t)JJk 4_a-i3 2jLj j^SjUll (j-aj .^'^jJLluJI 4JLsO ^j^j*-a £ya '/.)*— A 
. J a r (JjuLa jLjjl Jij" i n (_,lll 4 <^tl 4 _iLc.jJIj CjLajL>J! 3j.a~ii all Cjljjlajl! 

4. i_mj (j-a j i ii |j_Aj iCjL*_a^L>il! j_y3 ^j-Lljxill 4 _i_lu 1 ^^LllL jljjJLij jLjj'iM I Jl^J 4_x_ljjj 
i^j^LjoII (_paj_ a^ 4 lLj -a-j tall (_pa!j-aL 4 3l«~t,l lIUj 1 ^Lc. (JSLluJ j_l 3L2_*J! ‘ j 'N {j ~ ' 

JljIj£. jLfcjjl i^jJ-1 ljukj - Qj. (j- 0 Llll_jJLLLaa->>JI (_y3 SjIc. 4j-UI 4 j ‘ il I 

ojub ^Ua3 ^,3 

2^j « tl j A I jLtl Msolill ‘ 4 jL^ 1 t.._h 1 i 1 L 4 3 1 x " t, I 4^LtIa|_j 

jJj 1 ^ tjK t j_l3L1L*JI (Jij-lu ^_y3 4_L-a I CjLitJ^LI 4_J1_>JI t_3l JukVI ^ajkl JljvI 1 <>"l (JSLluJ 
t 4-La-mlL 4 aLullI i f 11~ j j al 3 % tl ijjub j a . (jj.-j.uJ I 4_lalia LvLjl 

Lg_a jLr"i nil (_,jJt al 3« tl ^Jl 43Lja'i?L ijjLa.l'iM ^Ic (_uLiIlll 3 Jl-£.Lu1Ij iSj^I jJI i Lj <*ia 

.( ri )L$l».| (j-a l!jJl>.j tillj (jc. 4 3 1~ a- a (_3|juk^? aLtaaVI 

4jj-u-uJju-uJ I 4_£jjuJI a J S~ ijjLaJ^M ^Ic <_AiHll (_y3 3 jx.L-u 1L 4 3l«~t,l jjal 3 « tl CjVLe_a (_y3j 

(_yLl (jLaj'iM JLuia jaj»la.~il 1 (_y£.lljja jLa£. (Jjl>- 4u-uIjJ (jjj, juC.j (jua L alj^vL CytOS (jujujLuu 
(_palj_a| JljuS dlljLfl. C. 4^1_Lja^M_l i C YT002-NicQb (_y a j X ij jL a* II ljukj ^/GjSLlIJI 

.4 jjaj—uLajjJI ( jr a >J!j i4_j ml i u ->Jlj tla i Ja ^Lajjlj 1 4-la-mJ I (_palj— a| l^-La 4laj_a 
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^UL 

/l 55 iUnJI 2 imJI 


3-aj . Y * * o JjIjI jLl»J! ! j-gJ 3dlj-i (_ylc. ^^IbL-u cLL-aa*. jusj 

4aLa ij*. ixia.L (j-'J La SjJ, oj. a"i t ti a a, pi ja-ucLLii! a juk 4_JL*-3 3I Oj&'± 3JJu>J! 

LiJJjbj 44-La 2uaj}L!l CjLc. 3pJI *3 » L> t, I |juk 4_xlc.l3 ^3-! aL>-L>JI ^_yJ! a La_a -■ L ^4 

3I 2u^sL£LaJ 4-uaH ->J.I 4-pea-aJI CjL^>JI gJSjIaj . ! -Jp- cLx-ij^a jLaaJ! Ijuk 3>-“ 1 11 

a| 3V3J (j^aLJI i a isi 3 33-duJ! SjLxJlU 4C1LV3]! t _ r fl (j'^^ul]! jJLaJ 3*=L>J! 334-44]! 33-aj 
iSjL^tlU CjL^jJI £jL>- («JL*Jt (jj-li-jJ,! JJuC. jljJj 3I J-^J-3-U 3-a 4j| La£ I Y * * V jil_*JI 
3-a 3! jJLJI 3-a Laukj i LlILs- la #_ia jl 34 a no i_ j.i. j joJ JU4JI 3 £j\jual\ <_y3 Li-pg La > 

(jjjJI 3LL>.j_ai] 4 -lU_*J! 4.. i i>illl SjLj ^LiL ;_g j j _u « La-a ijaJL*JI !j!jl *3 (jlSLm 11 tLc-p. 

♦ ^ * \ J } 2"* 1 xlI. I 3^j>-JIL!I 3C. £^LflVI 33- 3 L a- 3 i LI 


(jAaj dlLal -J-ieuu-uV ^yL-aVl L-ajL^IL) Jl J l. juu ul <_y4^ 2_2 jL3 4c.j-hlJJ Cjj.Ai?uI ^^lll Sj-jfcllij! La| 

jtjj ^J5-a (_, 3, xi ^yJLjJLj 43 13 a ~i < 41L atj.1 (j-a 4j^LLa-a LgljLpo La! Juki j-U-Sl Sail 

(_al JukV SjL*J! (_y^ sLac-u-oVl l^_a Ji_itu_uuJ 3 -tfll 2 « II aJukj . L4J 4_xLliU 4_u!jjJ! CjL^uIU «^Uiiii 
udiu 4 jjI i^sTi aVI 4_iu>.llll (j-o ju-SLlill o jub jaukl (j-oj i L^ipl (j-a <-^lL 4_iilie^a 

ijJ^pptuJI uli^?L3E_a ^_y3 ijuuilj (J^Luijj i LuiLs- jaJuitu_uuj l ^1^1 Sj-uiiuJI (3-9>^ jj-l ^Lual 4, a a I 


4j>^pr_u~ltl j 'kl la a 3^..JU ill Jl_p.l 5 tjj 2 aal ^t,l ullLaJ^JI ^_y£ 

< _yXLatJl ,33-^1 J-a 4jjLaiL IjLuujjI CjLc.lLi.all ^>-<-ul (j-a (J u -apc u JI Cj^Lse-a (_y3 J^cl 2, all jal jJr ~u ul 

CjLal JLjeuuujV ( _yLaj>Vl < a CL^Jl Jljuuuuil (_ylc. 2JilaVl (j-aj . 4 _iLt aJeI l ! I jljll 3jLtuj 

jl ^ i m J auufujuJI (j^a ul j 3 ' t-» ' ^_yic I 3 jLaC. I 1 u I 

.(^j^ajJI jl^jicil 4_u2sj_a CjVLv ^LL*J M-ia>l jaJlielLuul 4j| jl> (_y^ ija 4 JjJ ^ 1 ni^JI justJLJI 

Su^aj ^pjJtj (jcuisLjJI Cy* L$>L“uJI j_alll ^pajuk JuitHuul ajukUaJI aJU 4> ^_ylc. j->-T Jlu-a^j 

JlIc. 2~tl CjjJui. jJLl ja-a-ajj «U| (j^J5> ^_y5 t ~ 1 11 J ' 3 SJ Ij 334 jJI (jjj-iej ^-aaj Ci\t <>> » II 

33334]! Ijuk 33^3 3^ L^xaJ 33 jLlj (jjjJI jJLaliV! 


ax^\)>)\ dx)oV>Jo\Q w\£i\ o%& £ <)\x>V\ iV)oi 9 VI 

2_ijJLH]| (_y3 ' ' 3 jjLjlj ^aJLxJI ^_y£ 2 a < "*' 33LL1 J! u_ijL 2 j La CJLiuk 

2_u! juiJ! j!jl! (_y^ 3uajL^ J3JVJ 3-a (aC-jJ! (_ylc. i^LsJ! L3 x^i c ^ 

3!^ 1 n 3U 3 S3 j 1 ^ 4_i_uij 1.^11. a' ' a £ naJL_*J! 3-a 4 2 l~ 4- a 3^La| ^y5 

.(jjl^ILa aljiC. (_ylc J13 aaj-JI 3^33^ 1 Uaa. (JS^?I (jlallU 
33;iia 1A* (jLa Sjlae_lL! jauaLL 2_*_aLlI! 2_c!j3J!j 4jj_C.V! 2_alau-a CjLjl^jj (^rlc. aLbj 

La-a 4 Y * ] * jal_*JI ^yfl 2_i JuluJI a 31 u 331I tji n 4^aJL*JI 3!^ 1 n £3_aa*-a 3-a '/. ] "l JjLlj La (_^l 3^ ae au 
.(' r ^)^aJL*Jt 3-a 4 2l~ t>- a jt-tl > a 4 jLlj >.3 42-Se. X-33 [jLuuiJ^?! 3a-! (_y Ic SJjJluui SjjLt-w (JSuiu—Luui 
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(jli-jj (Jf>l Jo . A ja-!L*JI jys 4. all cc_a jjiaLla (_y3 CjLc.L>JLIj 4jjL_SLlijl «.j_lu lu-i u (j-a^JJ 

‘.CjIc. jjjJJ 4 _iC._jjj ‘.4jjjJI 4_i£._jjj 4-jt-uia : 1 ^ ^ (ja^fl (_y3 jJjjj SJliJlC. i_3j)jlisj 

4il.4o] i J ' 1 i^~tl oL-uL, U (jjljUJI ' (3f3-‘- u -^ I 4 jl i U» i />< 

4 use. j^1\ <il)La JiiJIj jjjjj (j-il— uJlj ‘4 4 1 2"<tlj 4_3j_*ll (_y£ (j-il_Lj]|j i (j-LC . j I j_aJJ (^LXI 

JjjLajl jljjl Jl23 ijoJLlJI 4 al~i-kll CjLlaH^JLI £) -U LaLij i Jls-IjJI (Ji.1.5 (j\J 

(jjJiJI 4j|jiJ l-3L*_l^I 4 x i >i" (j-a ja-!L*JI ^ CliLj>-a- l ^>J.I jJLilj (^,.1^1 (^ -ij-flJ! (JxO (Jj_*--a 
{jja I jJu atl I Jufc t 2^ 1 <>»~ (j-L>JI Lilli JlLoj I ^ * j*L*JI ' 2 « <>» (_yll in * II 

Jj^a]| j (Jjm-a ^2"jl 4-tfe. (ili^l-Xill (_y3 4 ILlL>JI t " i I jj L" 1 1 4ae_LLij ,(' rV ) Y* * 1 j*L*JI (_y3 /A* 
(j-a SjjIJJUI j| Jl^.^U 4,.j. Ai_i *llj 4_t 7r jLoj\ ^LxiijVl ^Jj-La3 (Jal». La-a i(a-!L*JI «.l_xj| a (_y3 

.j-tiiLxJI Cl9_jJI [_y3 4jj.iL jlU CliLjiaejjl ^a-&lj (J’jSl Jl>.| jaJL*JI (jlSLmll 
(_yC.ljj.II £-LLiLM (jA jl xi, -so j SjLjj ^Si 3j_c.ljll a^?l ja-Al jja 4 jj, j ,>JI dll j I a "ill j_-lIL*j 
‘"' 2 j juo\ SjjJux. 4 _uIjj <~il 2 <--> J^.-xj Sj-La^a SjjJux. (J_L^->L;e-a ^iaj! ^ I c. L^jjJlSJ ‘. 4_i J_C. ^ I j 
4— LjL-t—L? I (_3j)jJiJt (JUjxj 4-LjvLlj^?lj 4_ijtjLjLJI I £ ~ ^ j a SjLjj -a 2 1~ 4- a diLiLu £yo L^J 

J_Lc. jJI 4x.ljjJlj 4 j JL£.Vl 4_a-la-Ll < _ :r JLLatJl 4 j Jl£.V| j^aJ_j_a jjj_23 jLil JLa3 . 4 a I" -kJLl 
t_al_L^>l Jal j «~ i nV 4 jjj 4£.!jJJLi 4j^>L>J! Cjl_cia~ill ^jl Y* *0 jalaJ! L°JJ 

(j^a 4 _lj-u Lm V I 4 j>-L>JI tilljj t 4—lLl.l! I i_3j)j_Iisl! 4 aal 2 aa J^LiJI Sj_l3j t4 I_c 7r A 4_ul_u 

4_j_ 1jj LujVI 4 j c Ijj 1 1 (JjL^sLxJLI (_jia jlj CjUaj^M ^uv (^Ll!! 4_lI! ^JlII «:|j_iJI 

. ( rA )l ^ <^.tl ^jjJI JlLa 

42_ajL9 La (j-a 4_iC.tjjJ! 4 -uL2-!l La-g-a Ijj4 4 al~i->J.I L^JISLuLi Cj1_i 2a~ill CujlI 

4_L>-Llij'i?l 2^Lj CjJ| aU^Lai! ^-a 4a^IjIlU 4 j al« !l Cj|jl£Lj , i?t (j-a 

iLUj ^-Hi! SjLj 4ajj,„ a Sj^la 4ibJ_>JI 4 jj_ij»JI CjLilajJI OjJljs-L^ - 4 j r IjJ 1 1 
4_j_C.lj|jJI (Ja_t^5L>JLl SjjJL^ 4 j i nL; VI 4_u|j_iJI 4_j_£.ljjJI 

4 J r IjJ. II CjLeJllU (3^4ij (j-U’Lj ^ic. 4j^a_>JI *"<' j »2~tl t", I ^ ^ La^ (Jjla 4 j ^ I i <^>tl 

jal J-ir~i 1 ul »LutH t uVI (j-a ‘4 u uLLa jIa_uLjj 4^3l^ dlLxa^L 

(JSLluj La-a i4_LC.Ij)^J! ^-J-ualjl £ya 4^soLl]| (JjLj^sL^JLI 4,j i joj (JjL*_a SjLjj 1 4jj../li >JI Cj!j_ljJJ 
4_£.j_ijiJI Lilli ‘ x 1 1-»~ ' c.t.LTL. ij^JLiJI (j-a 4 _iJljl 1]| (Jl <^w" . ..I (Jj £ . ..~t 3j_£.|j 

(_ylc. (jj ' si ~ aVlj (jj) J I 111 J I lltl (Jj-*_1 Lilljjj l(_y3l J_*j|j (.yCljljJl ^l_jj'i?l (_yfl 4jjlj_aX^VIj 

(3^Ji3 (^ Jjljlill jlj.,2~i< uVlj idl JljlJI CjLI Jua*$ (^ISUI ^Lu^?L (_dJj (jj2/a-.~il 4j_j ; pJl CjI_lL31II 
3j ?r all JLl u jalb Lilijbj 1 1 g jtl (jo-b_>J,l ^j_aL>J L^-La ^Lill (J_j_Laj (jLa-ii>j idiljljL-a^/l i>JUb 
J V,, ^j_aL>.| jaJL*JI (^J 4_LallII JjjJI SajljLiJI 


acn qinl l nn!\nl l iiliilpinl 


4 Me 

2006 jimiuj -jigl/l 3 5 lUnJI 2 iidl 


(j-ULiLiJI (jjJJjLiadjaVl (jdL>J(lj diLL9jLLVL (j-l, a" ,^-Uj s-LalaJI (j-a (j-l-aJLalU 4 _LjJ iZjuusj I JiSj 

(J-L-aaLjd,! JlSI j_ 3 (jLj LgJ j_Jj_2j ajuadiil iSXai J& Nuffield Council jJLJjjj a LL>d 

j—L^jj » j.d-> »1 gill ^.Ic. l.._c i i Li ^a-AJ-g-Lmli-i u ' ^ N ^ ^ A 1 1 -a (jj£d Jl£ LjjIjj 4jji_aJll 

4^jjLa diLaxaj diL_i£.jj dilj (Ja-LaL^a (_ 7 lc. 4-C.ljjJL 4, ala "JJ 4jjLj>dl dll j <a~ill diLatal ^aNa a 
diLe_i^?! SjjIjJ ja£.jJI 4 I -a-, 111 tilla I La^ 14-LaLlJI JjjJI (^jLseILII jja till 

(jLLiU ljr 3 j_aJj ( jy lll (J-LaaLad.l (_ylc. j-CijGlI j-a i Luljj 4 -!JljlU 4-iJ-C.VI jujlaj (JLatAJ (jla~~ 
i a 1" cg_a aldLVI 3 jjj-Gj ( _ y lc. jJjJLlII .iJuiiu Ju3j . jaJLaJI (j- 0 4— ulj"u uVI Cju>uj 4aj|j"i i nVl 
(j-a 4^uljJu jjj.a.."ill La^ idlLeaJ-1.1 aJL^J 4laa->JLl 4-dLdlj 4,ja- -uaJI jJaLjJLlj (J^Liofl 

i^LujM 4JL>j_a I £ lj -d i (_yic. 4 3 a I j t, I (_1 j^ JS* . .. aj J< i~i i Luljj 4Jj_aJ,l diLatdiU 

diLaea-U! 4_aajLa £ya Jl^UlU iLuIjj 4]jLaJJ j_uc. 4 ja _c ifill diLsu-LU (j-a LgjjLiiLaJ L$j_ijLa_aj 
(ji^-jlj-ll (j-a fjyjs L4J 4 _c xL u dilj_uG (_^l 4 jj>-j i4_u|jlaJI dll a xdjall Luljj 4JjLadl 

. d ^4-UlljjJ! (J-u^sLae-aJJ ^ a-u-LaJI (jjljxll (_yi3j 4 j_uJIj 


Vw\)9bij^\b^\)>l\dwV>oEyU ^V^\^)V>oi\2Ssib>9i\ 

Geneti- Luljj aUjutfl (_j.uuaLr.all ^jyflaJI (_£jLcjJI 1 Juir."i 1 u V I |ju 
jJLa 4 all jd.1 4 _jj_j_>JI dil_L_La_nJ! 4 L. ■ „l j\ cully Modified (GM) 

4j|_^jL! fjLdUl (jiaiJI diLui f ljdLr .“, x-uL dllij 1 1 f 1 *J 1 

4Jj_adl 4 j a Ijj 1 1 ( Jj_t^5L>J > | ^-Lu! 4 jj._l.->J I t~il jjiaj (jl OjS> j j_i J_>J I j . di lj.di.jd Li 

(j^o JiJLc. jjj_a Jjuj 4j| -4 J it^tl djVL>dl tjjS 4JLa 4 _£.j_lu JSl f_yjs (jL£ Luljj 

4j£.ljjJ! diLar "dal 1 (j-N 1 4 ~d id' (JjjS jab Liili l— u. jullj Sjj _ja_Lll t _ y ^ Jl^I (j-aj-II 


A d 1 ^ 1 a *1 1 i l ^ ^ i 


a J-ol j-£. i^c. Jl-^-Tuu IjlAj i LljIjj SJjulXI 


jjjjJI CjIjJ 4Jj-aJU 4_iJii:Vlj (Ja^aLsd,! (jl CLiLuiljjJI j_jdia_i Cllu . 4 ' (1 aVIj 

Jj.tjdl jla 1 uLj 4jjl_La dlLjedlU aj-ib jl a_m| (jlaLaJtjl i_JJi-a ( _ 7 lc. (_>-^dj (JSLilu Jl^Iju 
dll^g mil (jl 4 _ljIjJ dij^Iil La^ . Luljj 4 JjjlU j_ l£. 4_La_LiiaJI jj^M (jjiAl! 

1 ^ < a~ (_y^ (jj-ail (jl^ (j! LjjIjJ 4JjLafl 4_xjljJdl diladllU alj_ifuJ 4 1 J.a~u a I ^Ic. (jj^d JlS ^^LiLlII 
diLij ax^.11 La| .^'IjjLaiJLI j-jL u « j t-i 1 1 jJdl ^dlU (j-a 4alj (ja3 (j-a /l * (j£. JGj j? 

(_ajLL>-j?l (_y£ ^1 Luljj 4Jj_adl 4 J a Ijj 1 1 J 1. jL 1 1 (_y^ 4 ' si aVIj 4.J.i.ul J 1 nil 

La» 4 3l~d 1, 1 jJjjJI L^aal Jiirluilj jJLudl (ilij ^La! ja^dejj (jPlI 4 a L Nl jjaj La djjLajJlj 


.SjjLcjJI diLLaadl JjLL (j-a 4 T tc.ljjJI diLdllU aJL &, (Jdjj 4ajaj^s 
^aJLaJl Luljj 4J jL_adl (Jj-aaLae—aJJ j. t aj ^dLa j... l 5< I 3.1 -»- ~ t, I diLaV jll j— jdLaj 

jLSB.J.idUj (_yjlt 4jJ Ml Jill dlljL-LjJU ^1 4^Ldij?L iVjjlSdlj (j L 3 11 J 3jjJ|j (_lJJJ>dl 1 <^>J dj 


xnginll nniinl l lilnlpml 


, JIJL 


006 ipiu] -jjglfl 5 5 liuill 2 jinll 

JjjJa j— i— ljlII 3j_xJlt! diL^(jj! t"da c 2Jj_*JJ J_c I tillj l -ug j jux % 

(WTO) 4_JjJlJI SjLcjJI 2 Jla 4.1c. LaJI 4_JjjJI di Lx^.j, u jJ. 1 d<-a -Lr.."i t u La 4_JjjJI 3 jLs 3JI 
£_a 3j_i J_c i~<l j al A~l nil ^ I ^ i~-l a r i LLiljj 2 JjljlU diLr..."iIa'l Lfcj_iJi_t^aj ^c jJ 

(jl i _ y a «3j^>JI SjLjtHJl)) J ol_o— J jljj (j-uljJa SjLeJiJI 2 

2_LaL2jVI tdiL-aLciVI odjfc j<ukl (jJiJ i4j_j_lj>JI d)l_u3,"itl diLcJii>aj 4_uljjJI Jjl ^-U dALc_a 
3j_3^tj 2_^U>J! s jl^U! 2_LaL33l LUji£j Agreement on Agriculture (AOA) 2 _lcI jjJI 
Agreement on Trade-Related Intellectual Property Rights (TRIPS) 2 _£ 1 U 

diLcj_a- 3 =-aj jLsoVI (JlLa (j-d^al 2 "VI (j-GLb ^tc JjjJI ajt -1 ^Ltlcvl ^_ya ^Ic 

. L^jI j SjLxli! diLV jJI 4LLkl dilcj-a^taj i4-uaLi!l JjjJI 

Lk^jJu^aj diL^*_t^ 4-£Lj-a^?l SjLxlU diL^jJI ^^a Luljj ^J^-Ltl (J^u^Ld,! d<-$a.lj JiSj 
tj^SLLfrluiXl cljL 2_aj_CjLa id<-al_a jljJLJI a juk dlLaj£L>. jV ‘.(jLLdlj 2_jJjjj^?l (JJ.LJJI Jj .1 e^i 
.sL>uVI Jjalj jLaj . LkjLiiu-jjlj Luljj 2Jj^jtil 4 _u1j_*JI j_j o ^ 0 1 ' d J ^ 

Luljj 2Jj_*Jtl JjP^LsJ. 1 (j-® £)jjl 3 jlc jIj—cLujI (_ylc. 1 AAV j 1 AM (j-uaL*JI (j-u La (_yjjjj^ll 
JaljJtl oLk jl* 1 JUoj m*t f Ldl ^ du^aj LwJ! V| .<**■» tr > 3jjdl L^lj 
(j-a Y * * * j 1 AAV (j\_aL*JI La l 3 ~i a 1 ~ Ju3j . l^L^Jalju-ul Lk j|j__CL<-ul (_,!£. LjjjjjI 

j_al (_ 7 All ciiLjeJ l lXI LUj Liaj| _i a itiSlj LJLLjIj (jUj-dlj Lulllj LujjjA 

i2J!iLa-a ' '1 a ^_ya cjl_clj_i >_ < i m iLUj iSjJLAJI lAIj jyLL Lbj|j_p_uj| jLso^II 

. LjIjj 2Jj_*Jtl (J^u^jLsJLI (j-° L-jj 2j> u u j~ < nl jLo'^l Jj-i ' a Cjuu^bj 

(_ya Ijui^ (j-a j-a lLIIj. ~i ,'ALj 2_^Lj_a^?l 3j_jx_lt! CjLVjJI 1-A>j 

Caj-oJI jLsdVI Jjj ij'jSLi 2_JjjJI SjLt^JI 2 aiLLa ^jJ Y* *Y j»Ldl 

iLiiljj 2JjuJ,l 2_ij_c^M ciiLal jL-a-.~i l /ul 2_ij_c^M 3jL>o 3jukL*_a 

2J jL_stil (Jj-i^sLJLL JjIjoJI iZxxJja jia JjjJI <jjuk (jlj 1 1 ^^A jal_*JI j_ya jLioVI Lkj_al 

% ( ii 3 ir )L^ol J^'i^iL jLoVI ^ a I II (_y 2 l! LjIjj 

2 a la-La -iLsdVI J-us l ^~Aj— t^a ljr ls Sj^tlLU diLV^j! C. 7r ->Ji jJaj 




Ji^dl 


Y • * "1 I j_4 (jj a j-g-L 2 jI Jlj 4_J,l*JI SjLdl! 


(jJj— L_Cj 2iS>L Sj-se-Itll CjL'iljJI 2 sei-uaJt jlj— 3 4_aLtisl . tf^Lc I 3jj_£jJLI 2 

dll i ii i nj_a £ya (J5 i ~ *j i r JiJsj i L^_l1c LiLAJLl L.jJ I j 4...X. i..jxill (J^.x^il— >J.l (j^a Vj 

j^aL (_y3 d 40 - 5 I Jl^J L^LujI 4jSLj-a^?l «Ltclj|jJ!j <Lul JliJIj 2 j^l>JI diLl3,~ill 

^yL. 2 3 aljJ.1 Luljj 2 Jjl_»JLI 2jj_cVl ^yc. c 3, AS 11 ^^a 43L_uL,_i xm (jc. jLLJVI 

LjjjI j_ya (_psj^n aLaj-i^l 4_cj_a-5=-a l £ i u I j tJT ic.j 4 -L-j-xJI diLcLv->dl di j. 3„~iilj . Lkjlj. _i~i < «l 


acn qinl l nn!\nl l iiliilpinl 


2006 pmu -jigi/i 3 5 llinll 2 JinJI 
oLcLc^>JI a'jjt, o j-fj-c . I j ii-JjjJI 2 jL^UI j-u-Z . i Friends of the Earth Europe 

i—t-jj (jLj.ll JlSj <1$ L-t-m La j-jj-SY SjLseJi]! 4_a-la-U jj- 3 ej ^ 4jI 4-l!Ll-l!I 

4j| cjjjs jis 4_lIjjJ! SjLsiiJI 4_a-li-La)) (jLi <L£j^>JI iHJj ^ la <"■'*< jljv| Adrian Bebb 

CjI,_u2"i1I CjL^j_< 1 u 4-a- L^Jt Luljj 4]judl 4 jJ-L^?I oL>o 4_ajLjjJI lLij!j_Gs ja-dajso ^ jj)j_baJ I (j-a 
(jLj» jjGjjj jLL»-^?l SJLSjJ LjLa 4-jjl i >ia itl <Lx_t^aJ! 3 ^j jj Oj>*j_ L a-^ 

4Jj_*dl £y> aLa-da-i Luj_a-I]| 4_c.ljj ^Ic. d Lai -a- ^11 I, t £ ->. jJG (jJ ill aLaj£L>JI 

4jJl£.V| diLal jitlujjL (jLljJaJ! (jE Laic. t«(j-V < Clg"im.U <t_a}L_u itLaLsdlj iLuljj 

jAM £jj ujiX ^I j LJLLa_jlj LuUlj (jLjj_»Jlj Lujjj-a (j-o l 4 x aj l iu at II LjjIjj SJjUtXI 
CrYiJJ^ -iLsoVI (jl -iLsd'iM (jljih Lr^ (j^a <lalj_t*3 

Luljj 4jjL*i,l (JjU-aLsJLl (j-a (JSl jl Jl£.I (Jjj2j Y * * 0 j Y * * 1 (j-\_^L*JI JjLL Ijo As 
JjJ 3jL*j «.L3jI (_£j| La-a t(jlAlfl"i mil aljlu 4_aj^.jJ,l 4JjJ CjLajSL*. j_p L j lilljj 

. (nj ii -* 3.1jJut>a JLjdl I jufc Sjutlill CjL^jJI £_a -iLsdVI 

i Lhjl ATulj LuIjj 4Jj-*-U (J-u*=>L>iII (j-a Jl^>u 4_C. jjILa jjjlj^. (j-a ^aLjJ! 

cL-ljs* ij<dl_*JI ( _jj3 Luljj 4 JjljlII (J_i j^>L^>J,Li 4_£.jjj_U CjLa.1 x all (_^ 3jjla^a SjLj LiJLijfc 
3^_a (j-i j tt. 4 .-v jl, t 2^ ' Y * * 0 j»L*JI Jj ^>L>J.I o Jub (JLa ' £ ' Cj-C. jj (_y3j| CjL>-l.jtJ.I ‘ ~ . 2 r I < >»" 
i>j_4 (JjjSLijj b) jjSLiJI (j-\-L>s jjb La^ i ) WA j»L*JI e 2 <£.jj eaL^LuJU j_a 4jjL3i,L 
S^LjJI oJufc iLjjIjj 4Jj_*dl ( J T tj-i 5 L>J,l 0 JL 4 ] j a. «.tl 3jLjJI 

. ( iV )<LiC.lj|jJI ( J t u^sL>J,L aLt^sLidl Lp» jJjjSLl] Cj^JlJui ^Ig. I 3 Jl>.|j 



195 E £997 199S 1999 7009 200 1 7092 700 j 2004 2005 


LLajtll J^l>. Sjj)t-i~!,lj JjuJI ^ GaliJ J ; Lti5L>ab CiL>.Lj4I :( \ ) JSbUI 

(iVj^ibjLLuaXI) 



xnginll nniinl l lilnlpml 


2006 jimiuj -jjgifl 5 5 liuill 2 jieJI 

4_c. j-a-J*-a La jaJL*JI LjIjj (J_l^L>JLL Ll!L». CjLs-Luj-a cLth 

JJi-C. jljjl jJsj . LlJj-Sj SJljsJLU CjLV jJI jl 4-a.L u .a ‘ a (JjLu La (_£| i IjL&Lifc 1V0 

^ Jl...-vI ^ W\ ^*1 *JI (Jj-S Cj-i-u {jja 1 jjIjj 4_lj *Jtl (Jj La>l >JLl tfjuk ^Iuj JlLJI 

(J-L-^aLa-. oil LvLL! jJjjJI (A ) J ft Ljj . Y * * 0 ^L*JI ^ A 

o^Li Cr— ■ (_y^ ijL£L& i_kl I oLl j. L i.1 di juu i Y * * o ^L*J! Liiljj 

i l_Lj_a_jJ_j^ (j- 0 (J^ Lr^ Luljj J t ^>L>JlL J£l jl jl ~iK A i_Ll I ij\ i u a. •>• JjLlj La 4_C.ljj 

. L LuLl il 4-jj^g.^-a-j i L_ojj- 3 j iLuUtlj iJLijjjJlj i^ljj Juukj i t j l«JL5 


y . . a J^L>. 4J Jjdl J ; uLiaL>«Uj icjjjAl (jibljVl CiLa-Lui-a L$_i_ 3 C dt i j (jjJt j^JLitll Jja ^ ) Jjj-sJI 

(iV 'I^itl) jU5La 1-aJI 0* * {y» j5&] 


(tj^LL) ^LLiVI 

JlJI 

( 03 ^) 

jJLJ! 

* , 0 

LlSj^I J^2>- 

1<\,A 

3jlx2LU CjL^jJI 

• ,r 


W, ^ 


* ,T 

LJI jix^T 

^ , £ 

Ji3W' 

• , > 

,4u„<m 

o , A 

IjLS' 

♦ , \ 

LjLajj 

r ,r 

Cry -11 

• , \ 


\ , A 


• , ^ 

Lul 1 1 ill 

^ ,r 

jj^ll 


- 1 Ijj ojw (J^u^jLsJLI (j - D 6 jiSL-uJI Ljiiljj 4Jjum t~il A ,^tl «Ll£.jj ^yJ! 4_i_tjjjJL Lai 

(j^_i CjL>-Ljxi a j_j^Li ^_iLi_c.^l 4_ajLii Luljj 4 -IJljlXI SjjJI t~. jL-w \ si A 

!jui> «Lc.ljj o-Li A r ) JSLoJI lj^- 0 j-a La-^ iY* *0 ^LjlI! Ltiiljj 

oJL&j ijb£L& t j^LLa'\ , 0 ^yic. JlJ^j CjLs-Lui^a I Ju&j SjutlJJ CjLVjJI (_y3 Jjj^UJ. 1 (j-a £^ill 

.j_a— -I ja-!L*JI Liiljj 4 ]JlaI! ( J t u^ 3L>JLL ^Ajst-a ^ya /V jJjLti diLs-LLLI 


II 


2^19 


acn qinl l nn!\nl l iiliilpinl 


£ W< 

2006jinuiJ]-jigl/l 3 5 lUnJI 2 JinJI 


(J-LxaLx-a 4 jljjLj jaJL*JI aLx.il £_j_a^>- (_y3 OCjj CjL>- 1 iiJ.1 <1 -y a (JCj.1i.ll (j-CJJ 
CCj j (jPJ! CjLwLJiL 4jjLiLa iV^jLCIIj SjjJlj (jlaiLlIj LgxaJI (J_^3 (_y& LjIjj SJjuLja 4 _li-uL-uI 
CjLa.liii.ia 4. J_uxi Ci Jtl t ' 1 ^ . Y * * 0 j»L*JI (J^La. Luljj 4 JjulU j j a* (Jj-t^sLaJll £ya 1 £~\1 gg a ' 
CiLa-Lui-a £j_a_3c-a £yz '/~\ ' ^aJL*JI ( Jr 3 Luljj 4JjL*Jjl Ljj, x-j.1I (Jj^Li 4c_jjjJ,l (_yXaljVI 
SjLjj / 1 JCC-j 1 JLAj i Y * * 0 j»L*J LjjIjj (Jjl_slIIj (__,,» j jiaJI 4_lC. jJli Ljj, x-j 11 (J_^J CCjj 
' 1 ^ i(j ^ II 4Jl_a. (_y£ Lai . Y * * 1 j»L*JI (_yfl LljIjj (JjudJ Lj-i^sJI (J_j^ (j^ 4_a.Lij! ^aJ La ^Ic. 
YA jJjl JliLa La Y • * 0 j»L*JI f^Ss Luljj Jjud! (jlaaJL CCj j (^xll ^yxalj^ll CiLa.Lxxa 4, i i u\ cJLLi 
^yxalj^M CiLa.1 iii a CilC Ai La-Lu ijaJL*JI (_y3 (jU.a 1L 4 _c.jjJ_U (_yxalj^?l (Ja-j3cxs ^ys 4-jUI (_y3 
1 ^ ' 4 cjjJJ, 1 CiL>-Lji_all (_ylC.ll £-j_aaJ,l £ys /II iJjljLLa La Luljj 4 JJl*JII SjjJL 4 _£.jjJJ,I 
^l_jj^?L 4 c.jjJ_U (_yLia!j^n CiLa.1 i u a £j_a- 2 =-a Lai iLuljj (Jjm_U j-xg.j (Jj_*JU jaJL*JI 

ojufc cJLLl (j-O- (_y^ i*/.Y * Ci 1C Ai JLfl-3 i4_*_axJ3E-a Lj xaJI (jiaClIj 3jjJI {yz Luljj 4jjL*JJ 

,/\ SjLJj i Y • * i f lc / Y*\ 2LxLLl| 
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Ljj— H Jji LM 

JX9.VI -CjJI JMa. (xtUJI (yfl C51J5 J-^bCL. Cxjj ^Ltl Cb.Lii4l ^.*.>4 :(Y) JSCJI 

(tVja.jXlydLuatl) 





ynqinll nniinl l lilnlpml 


ilJL 

2006 jiDiiuj -jjgtfl 5 5 ilinJI 2 jicJI 



i \ a ttt J^L>. ^ 4_cxuLtuVl jru SjjLuJI lj! A i.-»tt JSLliJI 

( iV : jJaall) -j-p-Vl 


(j^-iL) ® i>jl jLLa La Luljj 4jjud! (Jj-t-aLa- alt 4 _lU_*J! 4-JS1II ^3 ■* all 4_«-a9 CjJlL) 
d 2 I" 4- 1, 1 CjL_l15_jJI 4_H£j jjJ_l!I jI_*_luI till j ( jr 3 La.) i Y * * 0 (_y£Lj_a| 

VjjISUIj SjjJtj > jL> 3tlj Ijj f^tl 4_La-£lj-a!l 2_a-a-3 CjjJlS jJsj -d 3 .L»t,l 

<La-j-a La i ^ j»L*JI <)Jui> aJu Jtla (_£| i4_la2>LU CjI j < < » j-loX. 3jtl Luljj 2Jj_*ll 

Y * * "l |»L*J! (J^LL ■* ■all oJ-gl 2 -l 1£L!! 3 a j3 II Jjjj (jl j-3jHll (jaj i(_ r £Lj-a| 03^4^ ^ ^ 

(Ja-ta>L>JiL> 4 _ y xiiljVI CjLa> l J> I a Ja-t^E-a La| . ( _ y £Lj_a I 03^* ® > ® Lr^- 

<ja 4_C. _j_a-3c_a Cj| Jl) jj^LS- (_yfl ijLjSLa (jjala 1 * * <ja Ci ll ) ■ ) 2 a ijaJL*JI ^Js Luljj 2J Jl*1I 

t~il J <3 ~tl O^Lx_a jl a~! ~i I nVL 4jjl_3tILll jl 2 a r- I i <^tl t~il il aVI o | j 2—LC.IjjJI jJjjJI 

(jjjJI (jic.jljJ .1 jljx .1 tloljjl La£ ^LilLiaj jlL^JI : J 3 JJI 0 J-& (jaj i4_i£.Ij^JI 

jLjjVI I J-A j. a ~i i aJ (jl jjjjall (jaj ijaJL*JI (J^avj 4_LaLlj| (JjjJI (Jaaa>L>JLl oJufc 

.( iV ) Y‘ > Oj Y* *"\ (jjalxJI (jU La ^ jlSJI jLLlJ! J>LL 
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<j)lx>V\ AjoisVl 0\>x» 

dx\oV>t»9 ux> (j^\)) f - ^ 

caLVjJI <ya *|jjJ! SjIjI jl_A 

j. .<t l ^Vl (USAID) iLA^-aVl dixUI ^abjaj (USDA) 

(J-Lja>Lta ^Ljj| (_ylc. l4j_J-ia>JI Cjlj<S"llLl lla_Uj_a (_£jL»d ( _ y £.ljj jaLL-1 al_Aj| 

1_JJ_L>- jjb La l pa a ii_al_La£5l SjLC. (_yJI (Jaaa L>d I ja JU>-ljJI jjjb l 2 AaJj t 4. i AbpLa 

J-a-.~i.jxi~ iCjLI i_ 3^L£.L$ jL-jf..~i.jxi~ (_£jA.| (— 1J-LJVJ i4_C.ljjJLJ J-jr ~( i n~ 

^^3 (jia-x-l jc. *-) i_LLitJ <_jj_u»JI di Lc. j-a^ea ja 0 Jubj j_£j_AjJI t-il>A p< u^U 

g.Tu.."i (_ 7 d! i_jj_j_>J! Cjl_c.j_a— 3=-a-3 .^Lb'^l 4 jla c. iJT a 3 J_ a- T i— *1.1 da-jlj Adlj l 4 -a-Lj-i| jjJa 

g.~i 2" (_yjJ! < £-Lu! £_a2a_ie_) i(_3>Lc.L^ ' £ > a I a r ‘ 2l" I 1 ^'N p • "N 1 

4_a}U-u ja jS ^r"llj 1 4_a Jua- ~ 1 till jj_LJI 4-a}l_»-u ja jdlAL! 4-aa 1 j. all (_gj— A jJ I ad^l p t u^Ll 

jl SjLiaJI jljdl ja LibjlA ja JiALAL! dibsc-IiU aJ ub <_yic- CjIjUlALVI aljadj 1 LpUt-lia 

(^j a^.-.i it SjAti 

axfelsH ox^b/H cA5>&)\ <a» xjxSda dx9 o»\j)\^(^\sH) 9X) c^tajjul - V 


(jl* III (^LslJI (_gjl_ 3 c_jil j^..jxill j- j —a- T u 4 _j_j_l^>JI ol _ilS "ild 4 ,2,1* "JJ (^ j t a 1 ja ej.„i.x, ^ y 
3jl£. j_u-u 3 j^_AI I jub (jd-a .CjIjLoL! 3jjL*JI 4_J,L*JI CjL£j_AJI 4_Lc.ljjJI olx.LLaaJL) 

( jr Lad (_yic. 4 j c. IjjJ I diLcLLaaJL d 2 1 « ~ 1 1 4jj_j^>J! t~il ji 2 ~tl ^3 2 4»-~ a 4_J,Lc. C-ildj. <"i 

4 ^j—uu o-aLa j_fl_a . L^jLx-llaj (j^sLLJI j^LlII j^ i>ill ^^ic. L^JHa-aA l _ r £ 4_uljjJI cjIAj-AJI 
Jujj J-&J i jjlli njiLaj, itill ^bj] jjl.i > 1 11 L^a^Ltij 4_aj-C.Jia Monsanto jlll jui ^-a 

Calgene 4 £j-uj » \j I~I < 43l JljLc. (ja 3j_^ajJI 4 .^-AU.Ij j!_3j^?I J^a-i 4 j-a 

jl_a3 jus . ' j£. (Jjj. j juXI jL_>JI (J_cL.».~ jjj-L j£. Flavor Saver SjjjuLJI l 2 n^> o-^eJLiI (j^I 


juljj (J-2_Ll! (J^LL 4avjLLi (_, 3. j" c 3-LuaJI ! jub jLa-3 La-a 1 1 ^ 2 La j_*j L^jljJLblj SjjjuLJI 
j»L*JI (_ya jbL_uJ_j_a 4 £j—uu O-aLa Jiaj .4j>.jmjl SjjJlIjJI jj_^.i > i~j 4-LljlIlI 4 -^j~Cu 


• ^LlII ^ L><ajJ! J>a Cjl^ ^-A j_a j-p^j (jlJI (Asgrow) j>^aT 4^ _^A al j-Aj 1 'W 
Holden s Fonnda - i < m j-*ajju^La jj jlL. ^ -L ^ < u $. 1^, <*ii \ 1 a p_i 1 * u ^a 4 c^ala 1 

b 4 ^j_A eiij-piAl jAj . ( _ 7 Sp>-ai jLia 1 , Y (JjlJLa tion Seeds 


(_ya 3j jJL iZxC.jj ja '/.Y 0 (ja J..A51 1 j| j-jJi—sdlj i3j jlll Lb^j^.Up 

j_ijJj_ib 4_^_ia ' ig~jj L jjj_i_i 0 £.jj jJa Cail_^ jal_*JI LLIj (_j.a 4 _Ajj a^M 2. t -»- ~ 1,1 cjLVjJI 
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juJL*jj .Dekalb 4^jujj jjs /I • 1 I^jl iiJ J C L a u 3 jujLujjja <l$julij La| . jji_u_u j_ujJjijjL3 

LjiC. jl LiLs. Jlj>o Liiljjj .jaJLJI <_y9 jjJl-lL! 4 u3cllill CjL£j_uJI ( _£ju^ j-a ojufc <_JL£j.i 4 £j_j!u 
J aLuJI jjjuJ! Cojl^ Cj^>- (_y^ ‘WjL~ jaJLxJI jjjj iLLt L aJ 4_LC.ljj.JI diL^j-uJI j-a l-ij-Lot-a 

. b-S v ) ^xa^tJLJ Laic. l£LLa 

jl£ C^ulov JuLa .iLuj ^jJI (_yC.ljj.ll (_£jLtuJI jj.ujJI jLjujsJI CjLuLojJI Cjj_lC Juij 

(ja ja^_ijjujt_a £jj jj_a5L*uljj jjSLLao ^JL*JI (_y3 jyCjljJll jja jdjjLU CjLJLa 

jjjllL! Ij ji isia iua,s ljy Jt ^jljJll ( _ T i! I I ojL£ La^ ii_ij_u>JI 

^■LLI (_y3 j-LLaL*JI (jLCjljJU jl_3 i(_yjjJLu>JI j x II (_y3 Lai .jOLcll (_y_cljjJI ja-j^ijill (_y3 
4 _lIL*JI jjJLiJI CjLSj_jIu (_ylc ^ I jLaJLcI 4 1 a " c jU jjj L jjjj iLuljj 4Jjum j_i j^>L>J. I 

4_i£LHIj £-JjJlS.VI 3 a lj_i <sl_>ij L> ju-jul I jaj_ujj.il L « t . 1 L A ' ' j_a3 (JjLa_a jj J_iJ I alj_ujJ 

^IjJLLl CjLIj-j 4J cLLa - 1 u La£ 1 Liiljj Jjlcj j j L .13 1 I jjj_jc_a j.a j-iii5L! La .4 jj£LcJI 

(_paj.3 (_ylc 3jJi_3JI JjJuJI oI^juSl! jj$>L-j_u itiJLIjJ 1 L^J 4jj£La 4_l5LLa «QL*j>. 4-iXLc CjL^jujjJ 
(_ylc 4jla> aJI l^~ j.aj A ljy l\ (_£Jijj La-a i^ILlII jjj-JI jj-jm (_ylc Lfcjjju £_jjj 3 ( _ 7 3 L^jjloj < u 
(Jo ~ j >m ^jlj-ll (_y^ jjii <l_j-LL*JI jjLljJI CjL£j_ui jl^so HJjlI X 1 a Li_J^L*J! aLcljjJI ja Li * a 
(_y^3 Lilljjj I L 4 L 3 (j-a ^ljui«.l dilalj-l I 4 J (Jj*_uJ,Ij aLjstujJll 3 JljJl->JI i_j j-loLLI 4J^.Ioe_a I 3 juj 
( jl Lufc Oj^j Jj Ju>JI (jj3 j. (_j juo>J I (j-a LfrC Ijj I 4_*_ujJlI (J^ (JjLuij 4JLa-Cl (_yJI (_^ * ui 
(_ 7 _L>JI (_y.l.C. 3juau_«J.I 1 J_a^M 3j_u^s_oJI (jj.juJI CjLjjJjI (_ylc. CjL£j_uJ! (Jj 3 (j^a j_^j.uJI Lijb 
ijaic—uaJI (_y.U_*JI (_y Ltu >JI Ljj^?I j._u>sJlJ (_yJI i^JjJ jJl _ ua_a J ‘s 1^1 j m ^LjjU ^jj-uiJ I 

(jIolj_a^?l Ji_u3 |ju>- ^l_3J 1 U» 4. (JSLuiJj ja-!L*JI (_y3 (_^jj_>JI ^-j i~itl (j^a Jj (^JLlI 

.(“)4^LlUI SLpLtJJI 

Biopiracy £\/ 5 >\ 0 \<\/) ikxMW - Y 

CjLjl_a_^LII j^a al » < <^> t,l j| j_ll (jjj J_LT (Jl JulILujI (_yjb (_yjLu>.^f| >1 aVI Cj|j_iu3 jaAl (j^a 

(j-a aL_ba-JjL$^?l CjLuuujJJII (j-a lj_ ui $ jl JL^iJ (jl^jjiJI ljuk (_t- 3J .OJJLjscJLa ^IjXJ j-lLtllj 

4_lcIjJJIj 4_xjI juiJIj 4_ij|jjJI S-jjjUsJI CjLcL u^>,II Cj1^j_u/ jakucaj CjLtol JUbLuaj CjL*_aLv 
jaJL*JI ( _ r 3 4_3 juusjJl I SJljJusJI 2_JjjVl j-a '/V 0 j^a jXl^I jl <-£JjJlS CjIjLoII 3j_iL*JIj 4_3jL_a_*JI 

jalajL-a ( _ T ic 3 jL_l jji 1 1 j. a ~i j ji a jl _1 jj.i (_y3 CjL$j_uJI ojufc jLa HJ jJ iCjLjLujl j-a 4. ualie 'mu 

jjLuaJll a J- (Ja j~i~ * ' j a 1 "' 1 ^ ilaljJ (J_i.a-..j*i*i jjjla jc CjIjLlLII j-a jaJL*JI jjJ_ie_a 

LdJjj ijaLL jlj_a^ ' ^ a. t sell < »~ I jaJLtJI j^a 4 al~ -r- a jUI j a j^a CjLuusJIj CjLLuJI JlL a 4_u>JI 
jLLl.1 ji^l j-aj • ' (3~~»-' uaj, 3j_l CjIjljLc j^aluJj i4_Ji.L*JI j jal 3» tl jjj u (_y3 I £~ < a j A jLa-uaJ 
Cj1^j_uJI oJUk j»j33j .dJliil jaJL*JI (JjJ (J^_uj 3 (_y^l tillj diLLLuiJJI j-a ^jjil Ij-Jb l^j4 jalb (jpll 


II 
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(jjJ 4£.jJILa 4,_u3! d-ibLuiaj L^-a I JLir"i i a I jjb-aJtl tillj £xa-3el a 

' a £ jjbt^aJJ <_dJj ' ^ 1 a O JlJ>- | J) t->l it,l dJLJj l _ 7 Js U_i i Lg_i (jj^».jM 4^jl_iTa-a 

L *_1 1*1 t 1 ^ t 1 ^ "l , <« 1 , t \?L i " S 1 h, f | t * 1 t g l \ A t «« J| 9^\ S 1 L " \ ^ L-Xj jJli 

aLa-)jbiJI 4_LC.Ijj-5l O Lt-aTi-jar-l, I (jl l_Liejjb (j-a <bl <Sj^j .jjbt^m 

La-£ i«LjjbJLjl jjb^sJU Uj i4,j Jt _l i I-i T 1 bAjjb^ua ^j^Laj ijr 3 jj lsxx II j-j-C. C^^La jj9 Cojl^ 
^ J-Jt All CjIjJLII (j_a Ujj>- ‘V3-^ > Jl jjbuxU tiilj C^je-Lj-af (_yiv UljjJlj al J ljlII ^yS LgILa jitlu-u ! 
CjL£j_AJI bfcj_bL3 ( _ =r ll! 4_uljjJI j >' x^aJ.1 be. " i »l ( _ =r Lc. J^LLal ' ^ a ijJJjJj . i— ij « <"itl Li-UbJ 
j«JL*JI (j-o d al", 4. 1, 1 l_LoJLi £y> djbaj£L>JI jl 4_LlL:e_jJI JubLtil jl <bjb*Ji]| 

<AAju2j 2 JI jl <b^_t- >JI 4_La£>j— 3JI LgJ djlsljj ^a_uib 5-jj _i >JI jjl -uaj.1 0 j_A J_c ,?r 

4ilLaVI (j-aj V )(_y-i*-di.ll 43j. « all a|-9j_i-u djbj_*l 2 l o'jjk j_pxj j-i-T (_yisca-!J iaLp*jJj_uJI 

Eli ( _ y El i^jbl cjLuIjjJI 4_£j-AJ ^|jjL>.| S*Ij_i (J_ra-. ml 4j^_xa>JI 4_L^>j-2JI ojuk 

i>juk oj~A>j iS 3 "* ^ cLi-lj. j_>a Sj-jj jj_a Periwinkle cjLu ^ic. Lilly 

3jLa JiLo 3j_iJ_C. ^^Lc. (_y5 jL-jr.."mi.~ (_yjJI 4jjLa-iSJI j!j-U (j-a 4_£._j_«_3e_a ^ic. 4 _Ti_l1!I 

ii^Li jlltll I jukj . JULVl jJlc. cjULL. j-lJI ^>Li ^ 4 JU^JI Vincristine 

4J 2j. a ~i~i ^ > Js I 4%j-uj (j! £j^>- (_ r 5 t 4 x 4^_iTaJI ^lijlla LvLjjI jJlj 

J. . c a- i t i~ j<u JjjJI tj-aj .4 JLl1!I 0 J- 4 ] ^jLa jl (^La (jiajj.tj (^l 

alj <>>a jj t _ydH£Li LlA jJL>JLl i JuL^ll LaJjI J^ a (j-a j-ASL] Clilc.ljJl>.| 

cjLiVjJI oLc. 1 I jjs (.jjSLa jj_l<3| j_3_s .Turmeric ^j^U! ^Ic M j •»■ ~ ■ <<VI 

^>1 1 ^ j 1 uj 1 11 U 4jL-aL>J j-iLlJI ^ ^Ell Salj-J aLx£[jj-a^?l SjutJlU 

l_JjJ Xsijj-a-a ja£j£lj SJljJulII 4_t_iliJI CjIJ-lU ^jLj jal*JI j-a 1 dj b L^ll V I j jaLilll CjLs-yLc. 

LdLlA aLiic. i_3jL*IlU ^ it i~itl (_<IaJI Jl>-I ^£j£L!I (JfiLjxijj .(jLaj^fl JuLa JlI^JI (jl£Luj 

jJLa-i (jl (j-a_J . ( oT )bjj JuLa oj LiTtA. b ^a_AJi_ibLa 4-j ^a J_jr.~uxi ' 'I 4_>.jjJ 

L y»\j- J a\ (j^a Jujj ^-Aj i 4 _La-c. J-Lajuj Cyclooxgeanase2 j....iii....a-....jxi_^jij-l£bl — lu 

(J jl, Ju-ml — J-L 4 JI (jlSbjj ^a ^_c '°i (j^aa — (jjj_ 2 ».jU V itiilj SaljJ (JaAjj . j»j_pbajjJI 

(_^jJ i>Juk 4_ajSL>JI La-a ‘(j? j * ‘"itl jb> (_y3 (jP^- 

tiJJj jya jtj^ (_yle. (Jj 'I (_ya Clxju C.t-Ljv i4_iSb^aj?l SjLjtllU CjbjljJI (_yfl <Lu_jjbaJI ja^b>JLl 

a>j ibtl diba^Ltl.1 i_dJj (jl (jA^j 4jLab (jublj_ij dibLuj? L^a-i Jl 23 Juu Salj— Jl lIUj aLiJb ja^L>J,l 

.P^^JlSJI Jtla J-L 4 JI (_yfl ^kjjjjua ja^SJI (j^. 

tj.a AiC.Juaj J-L^JI (JiLa 3j Ji^_a ^^blla aLuljjJI dlb^L^JI (_,Jb. 4 j^>JI j. 1^1 "1 31 

j_LaUj 4 _u_jJL>J! l5Jj-a|j Lbajj^l (_y3 CLibbiJI (_ylc. djbjju (J a i*a1 SJljJlC. 4J!la| lIILlA (Jj 
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^JlU 4_pJI I JjljJtl J Lilia a I (jLoaiJ 4iil3 jl 4-J*-® SjL^. (j_j£J L^jLj <— llf^-iaJI oJLA 

JLaVl Sjo-iaaoill ^L-ijVl dj?La-22aJj t^jM jjj-i-JI jjLy&Ii La Ijjlj 4jjL*Il!I L^sl^T (jV JjjljJI 

dlj| j_l_>JIj t4.2jti.nJL I t~il a io-iII dl j <_i^_j_>J| £j j-ilj i4lye_toiJLl j_j-sLL«JI (j-a JjJLstoa J J_£. £_j_iJ 

dlaljj *L*JI (j£. 4_a^>-L2JI dL£j_iUI jJliii.-a- (jl t>j-£j j-j JusJlj . LLiljj 4Jj_*JLl 4l_i nr ,^tl 
(_y3 t ( _ 7 SJj-a| jjljJ (jj-LLa V* Y jJ-JXJ jjdii 4_L£.ljj dLpLa_i£ jl 4 _i iL> dLiLij (jiajiiH, 7e-i 4 la-. iiJLl 
(j^JLa YO 1 0 _i 4_dljjJI S«tl jjAij 'j-^.H-" dial lj_JI aLiJI (j^. 4_aa»LLJI j^Lh-hJI oJlL (j-Ls. 

t _£j. i^i. >Jl 4_JLl_*JI 4 tit i tiJJLI Ct lie. I 1 4 i ti as (j Lit nil <-dJj (j-uSLc. t(_ 7 £Jj_a| 

jjL L45 I ^jJl- 53 Rural Advancement Foundation International (RAFI) !jJ£ ^ Sj^^JLl 
UjljJLa j-Laa-i dJliit pJL*JI Jijj (_y3 4 _lLlsH^I t— 1 ^.j.iit.11 j JjLl 21] 4_bjLa 4_tSjj_ta^fl SJlxJJLI dLljljJI 
i4;L£.ljjJI dj?L>JI t _ y 3 4lajjjJll (JjjJI lLLIj dljjJLt l^jljla"i"n nl (JjLiLa i _ y SJ^a| jjljj (j^jLa Y * Y 
jdsLiidl Jlne-a L y3 l^l jUTu ill (JjLLa ( _ 7 SJj-a| jjljj (j^JLa ® > W 4Ia_i3 LaJJ 

b^ld^\u\s\}^\ 

ll_i -Laju ( ajM dil_i_j Ltd 4 _l3|j_jJI plnillj dLi-jaJI (JdLso (jl 

^ lc- 4 i^L all ' & j 1 1-» h. V ^£LlU i_sl iL "1 <Vlj 4 juUI_j 4_i_slj_aJJ 1 ia->^-3 

tJjLtk ( _ =r 3 4_jj_t_>J! diLu-a-J! t ~ it aj tt->" (J_a_se_i La-a t4-al_*JI 2 -»■ .^»tl 

p-Al (j-a 4 jI_ 3 cdJjJ t 4 j j x tLj j<JL*JI Jj4 ^^a JjJljJI jLJjuVI 4_*_jj_ttij 4Jj. _t a a CIiVLhJI 
4djjJI 4 j-»- <^JI t~tl a tn ' t \j CjLajSLsJI jj 4 « a~ 4->-3e-Lall diVl-HjI t>Juk (J^_*JI Cj Ljj^-Js 

^_yL>JI 1 id I ^ 4_ulj_jJI t~il -»- a tl alj— ^.LJ I dil—a ual^JLIj (jjijjLdJLI ^3 

J^LJlJ diLt^jj^eJi! tiilLi alj^H-L jaj-Sj ( _ 7 2lll CliL^jsclI 4_ajJJLl CjLuj. tVtllj 

dlljl—uJ! JLC.1^3 ^ J Li <*ta t l^J 5jt_pJI t~ll -»- Atl t?JL4 ^3 3jlJ_>J! (J ^ a jj j L." ^jta 

. 1 ■ •• ^Ic. 4 Ltal ->.t Ij j| 4 j^sL>JI 4jjIj^II 

t^ya 4-Cj-t-u (J3| j (j 3 4_LC.IjjJI CjVLhJI dj^LjiJI dll jta "ill ^1 jJr.~t t »l j_y3 j^Fiill La| 

(Jj 3 4al~t 7e_a dL^jn^s 4-xJU Lilljj t4_uljjJI t~il r I i/^itlj 4_ptt^dl dVLsJI j_y3 L^al jdeILi-ul 

4]jjtJll ^ 1 r\ . ..t l 4>.^a| t a\ l" -N. ' r t " < ^it l jjjfc p . i ^ I 4-JlL>JI c. j^jLiUJI 

Sjlj^l ^Ld. j_y]| 4^1 x2hI tS^-Lt^ Ly^ <aU~JLl 4a^JjJI (jju-ul JjJlhJ (_jLiC.j tl^ia iLtiljj 

dl-LLpJI ^jc. aLtl ^jSLJ J'^JjitaLyJ,! aJJk pi jJt.'ij ill sLo 4y=jJ>lj 4j^aj3 (~ll I III J< 11 pJL£. jl 4jt nljt till 

talj-i.iill (_ylc. 4 a. l S~tla 4^1111 pJL*JI Jljj (Jj 3 (j-a Idljj 4 ]JulI! (JjLj^sLhJI 42bJij>JI dlj^lajJlj 

(jl JtLJIj (j\£.jljJll j|jLC.I SjLjj ‘pJL*JI (_y3 Luljj 4 JJljlII (Jjj^jLhJI uJUb 4£.lj)j _jta-i jSjJll (ja 4 jI^ 
(_y3 jjj 4_jJjjJI dLaJiilllj 4 -JLhJI dLajSJtll (jj^L (jl (j-a (jjl Jj jL3 . jl ■ a~ 1 .. a I e~ Ijj adjUaj-ui 
(_y3 Jja-.~i.iii~ (_j2lJI dLdjjjU 4 jli( i~ t~tl it->~ t^l J_ij?lj jlSLUijfl (_ylc q a-..i1i.~il! ctiLi-ul j 1 nil 
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il^La Sjlal (jla-L-al 4-pe.^aJlj «Uc.ljjJI C-iL-tilll Cj^Lta 4j£L>Jl Cjluiill di^Lc-a 

.JUJU ljH> 4_ii2ill Cj|jl£i-iVI i"'" 1 £-|ji»-l CjLIjj ^_la-i (_ylljLll (_£jL*ill (jjljill “1II4 l*JI LrKj^J 

.3jliJl>JI CjlaLxfi^VI jLiiiil £-la-i iljj*Iu-ul CjUIjj ollJb (j ^_ylc. 


4JajLa-*-!l 4_JlL*JI 4 j_jj_j»JI 4_lLoIIII cjL,j.i..< ujllj ^ & (JL>. (_y^ 4jLi 4jjii]| 

CjLjLlII! lIiL-lj*. £-j. a ->• (jyic. L 4 ~i ■a-,1 isx\ 4J4j-aJI 4_£lll ^j-Ax J_i 7r m3 (_y3 Lajai 

jl (_pslj-aVl ^Lc. 4 _u3ill ijiljjIVill 4 _l!L*- 3 (j_a Jx _i i u Lilli (jla i Lfc Jij Ju>o Jl Ic. 4-Jj_lu_l]| 


4£j4?j l 


il ( _ 7 -3 4 _l*_l. 


j*L 
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JaG-fl d^-dJI «(_>ta 3 -*d)) (_y3tl ollpdl (_yJI d 1 1 iiitld) I J ‘J 3 ' 4-m-dd O^jJI (_y^j t ^3 Lx_j>J I (j^a 

.( i )(Lg-Lx)td (_palj-aLd ddld^a^U 

go-uxJ (j-a d,I_i C- (j >3 oLajlddl (j-d J-ijiIj (_^0-d (j^l^ (Jj, >JI (j^-dd : L^JLdsc^a — 

(J^ (_yl£i (_$3-ILd>d aLda^ (J^3 . aLx^ (—Jjdij—a j. _c C.J jJajJLa j.._c C. oLajla JLl tilld t^xu ->JI 

Genetic privacy djiiljjJI d ^ . s^ j < ^> 4 . 1 1 ^Ic. I i~t^.dl -»- a d J ^>. o j/jl i ,m lillj j_pdj . jGai 

. d , » j >i ->■ (jds 4 _IdCi (_tJ^ (J ijd-aad I dj^t-a d dj-ail 
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ouJdJI oVx 9^>SU ouaUVl :s Axl>\ - v 

Medical ethics 3 nUt l cjLa>U/VI ^jLaa u^jju TjuX jTJ*3 

jJjLso i4aal_C. Sjj-i^sj . . . $Cjl_LayL>. VI (_jU & La t^al ml < jl Lli 
L a 1 /iki 3_a2ajj*JI 4 ja mlatl oVjLmlll jc. 3jLvVI CjLaVLLVl 

j^ j_l-i_£ jjLl ^Ic. jla-Lj 3 J J_*_j_a 3 j a\l | CjLjJssj 4ij..-vj ^.Icj . 4JL*_a 1 2 -tic. j-L*J2j 
- . oLj. la <tl LLLi 4_LiJLiJ 4 _lhlujJI ^£.sLlU (Jjjv jLjVI j-a Ij-J^ Ijjja LdLljfc jLa n_aVLl>.VI 
4jjL_a j-Lal is-i, a 3 j c. I j SjjmiiJ j£La Jll 3 ajJ.1 jjSL LaJ-Lc. 3_LaVL>-VI iLaljil jLtluj 
La Jl2cj . Li!L*_al 4 jv jj 4 -LluLluVI Jl£.I j_ 3JI j^ 3c. ^_a-3t-a ^ jr A (_y22j| iMorality 4_xaVL>. VI 

3jj < ja223 La lj_u£ (_ 7 -d ^9 i4_Lajall 3 t-» '*vl I 4^2».jJi,l (JjVjJI j>a «Lc._j_aj5c-a-) LLaljJlJI Lam ^LL*-i 

. LaVLLI Lraja LjLe3l La jj£j i3.xc.lj j~±L 

Abstract mo- 3jj^>JLl 4_iaVL>-VI 3jjJiiIL j I < ~n L^ a 3 ■ „\l 3tl j^j cjLaVL>JI ^c.j ^Icj 

jl a ',j‘-^' 6 ~*-VI (JLa ' 'I '■2-> a (J^-^ I a j *i f (jj/Lill j-u cliL^VLj-lLVI (aLj i_y Lj ifal theory 

i3LaVLLVl 3_p.Ll]| j^a 3^JU aLLuVl iiil3 J_^>- jLiiVI j^ VLta — 3 JLl2L>JI ^Jb — dJll* 
. (jVL>-VI ^Jl*J 4. l i a Lm V I j^UI ^a.jjf I l^-ik j ' L \ La lj- u ^ 

4_>JI *J»I (Jj— m j- i <..•>- ~i t adjLb cjLjlSLal Gene technology cjl,ii...->JI Lllv jJ j HJLqj 

(_ii iiil.ll jLSLal jil L caa i jjL-Vl 4_paLlII ja t Lgl^Cl .j-uljJI t . i_i i^a.~i (_y2iJI (_palj_aVl ja 3 jLSjJIj 

SjjvjJtl - L'l j 311 j^i 3jjljll lliSLa. j 1 Llib jaakVI ^^VLLVI (Jl j < utLa iilljilj .^a-tlic. L^jl- 1 

diLi^yLLyU 4 -lluLluVI ^JjLlU (ji 3j»-i i L~ ' SjLs-VI j ‘iCjLilalJI iiibJ SJLam^dl jJaL>J2lj 

.Medical ethics 3_mLJI 

CallSlfl d°\<4JtJ Jlls-)) jl ««LaJjL^)) ' £ 'I (_jal_Lul ^ic. 4 a i L tl CjI—L^M— >-VI mi" La 

t _ y ic. t lj CjL>- j..a ‘ L.L 4_a5LS SjLlC. (jaLauVI aLaJJaall 4 j iLtl Cjl—L^yLLVI 

aLL^L>JI aLmjLadl diL^Vlial l^Ia JJlso (_y3jl 4,j xLaJI 4,j2gJ2l CjLLl^JI (_yL. aLiljJtlj ti—i mxlaJI 

t .j iLtl a| J ' a 4 3 « 3 i a j jfe Llib ^ i n ^^VLs-VI IJ_lU jjLSj . ' ' 

j^l Sjjjasj — jl l&Jlxa jl a.ljJ Jjl^3 lt^- j' ‘L>Ai>^ o' (W jl) *d jaauJ 

jaLaS IJljJ ijJLU (J iiiii ( _ 7 Jjl 3 ‘.^^Paternalistic 3 jjj I Sjj^3J 4jLa I— aj.aa.~n (jl — 4-ia J ac 
i^4^J2l a>Laj j 4 , ., 32 jui jdLaLdl 4 _l3jJ (jasVLLVIj aVjJL jl^juJL Hippocratic Oath 

Laaa Ll ■ (J "J 3ta II j^a ^Jj ' 3 L j ' 4.^20 4 J ita aLc.j^3t>a (Ji>-| jaa ^.aaj Jl3 jl^ p < ■< 3tl iiJJj jV 
aLb tj i. datl lLIjLlu (JSLluJ jl jLaJ (J^ -3 * 3jj^Jaa j^lc. lt^- 3 J-Lt^dL L-ui _ila.ll aLaVLu jna~i 
Lc.jj t aulall ^ ta« ' p , ,.3tl jl S^_ab2-->J.L 4_ul I n 'VI aQ^VLc. (J3 j <J laLVLaj 4 J 3 I ' aLHaVLc. (_yL. 


Qjjiiiill oiiljgJI QiuiinJIg pgwll uUill a^alUllI jlfalll 

( _ r Laju La-a i(juLj8 ^jLc. ^-LZLaVI jt j»|j. 
s-LlLs^?! jp j- p ^ -11 (jl ^appl 
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^UL 

/I5 5iLmll 2 mil 


-ul ^ l.c 4 -jJLalj-aj 

-a jjC C-Lje-JI (jr 4 <_lj. 


U CpiP-' ‘-‘Lu^J (Pi 

.$_a (jLi LcLlLu! 

2 _£jj»- jj p 3 Juu 2 _aa>Lpj t j. x^>, » 1 1 !jL 4 (paj-jj-a aLjj_j i_ 2 apl IjUfc (_pXJ (jjJut-ujj ( _ 7 _xpplj 
4-ujIjJl^ — 4-aJlLse^a 7>jj ' L g_xa j_£La_xa at_plaJI CjLxa l <3 1 . l V )pajpl p? 2 **- 

ja$-xa paJ — (jx ->J. I pa j-&\ JJiC. pjJLX ipLsJl C-iapl (Pj • Lp 4-ltaxlxjuJ. I jL iall alp i jxla 
L^Jp 4 -LX-OjLa jl XI 2 -»- 1 a (_£Juljj V pill iaLxajL>.^M j_ul_*JU £_xjsj ^Ic — aL-xla^M ^ j a- 
p>UI xilLi pa (JSJ p=>j_*IiJI pb Lap .(_£p>.| 2-ajuaLiILa aLbajL>.| ££jLx-a pa-xia IjuPj 

;( A )4jj_j 1J J| 2!iljpLi 1 a\t a- Cj_p» pa p . ^ A" II ' 

P* : jjt. Via, Jlj^ailj .pajp .1 jpJI 4 _xa La J*a :Beneficience CX 3 tSuJo\ — \ 

^piptl) Jj_iiU J J^' 0 ! I pa no pvl (j-a i—jj-aasix J pxj 

2 aLx 2 >l ipipaJJ 2 a A i a dl|j aLxae_x^aJI 2 jLcpl ppo (jl 3 jJb Ijpl Ijxp pjL*JI ^ it Uj 
Ijj-al LfcjlpLcL) CjLxjvI pi ajufc pi jJajjj . 4 JLa>L£ pc jjojsJI 2 Jljj? 2 _xj 1 _ 5 ejI Cjlpai* jliejl pi 

1 a | , \ ft , ^ | q \ a . t-»* * . t , 1 1 4 JpX a t a 1 1 1 >t i 3 1 1 1 a l£ , .. |^ ^ 1 L» \ ^ I c- 4 J j 1 ^ a 1 j \ | I a ^ i 4 -_lA jli 

3 jL_p>JI 2 _x_axaJI JUlj ((JLIlU (J-ljl , < u (_P *-3 l(J^ a- 2 p-l I 2 _a - 1 is~> AJ 1 Jj- 2 JI (_pjpl jj-a (_y^- 
aLuljjJI (_p 3 lj_> 3 ^l 2 _ilS_jJlj 4 -alc. (palj-a^fl 2 _ 3 t^l£La (j| La^ 1 La-^-a Lxxia l^Juk 2 _x_l*_i (_jiajp 

(Jax^i_xt aL^UaJ 1 Up Jjlj 4,J>I a'\ i_3JLp] 4 a a ce_a ixllLs-Laill (j_x xiaLxJ^?l <JjL>- i4_aa>L>- 

aLp-jJ jjl £-us \ jJI (jLfl ijJaL 2 c_a (_£paJ 3 Jl^ xiJJtj (jl ^a£.j (jP^-J *(J^ ^a “ ~>tl 

jljj (Pi!l 2_uljjJI 2JL>JI Severity isJh jLjjjL SJj 2. » a LibjLLiLc.1 (j^Pa (_pJI 3jlaL>JLl 
xliLaJLjLa 2_ijpo LlljLs. I jl 2jt_mlj aL2_3l ^a-i (jpuej (jl (jSLa-U (j^a iJlilU ^x. uu (_yl*-3 . ' ^ Lx » " 
(_yl^- (Jj-aa-XJ (j-l LUSLIj i3l_ptil (jjJj_2JI (jHaj-i ax 1 aLpxpJI aU>JL*JLI X 3 JiaJp- 

j — i jj aLi £J C-j-- 0 (^aJ Lv (_paj_I, CjLu >JL) «Lj»JL*JU i_<Jjpo LxJjL>. Ijl ' £ • •< 2~' 2 3 a I j t, I 

. 3lptil JJL^-a 

px :Non-maleficience S^)\ S\>^\fy& - V 


Jj-xl (j^a abi J 


-2j Vl I JlxJJ |j_ib lla 


j (j^tl£ 


3 j_^_x^sjj .pLa_Ajl_I 


jjja ^1 3j^_pa j- j XT. LaJ ^_LajtU ^-^>1 (jl < m 'I (_ 


jl lj_a£. al_j_xj all i^jl jl 

iL^I jl Negligence JLa-*)?l 
(Pp-a 2 jI£.jJL! ja-LL-u jLp_a £_a-2-3=-aJJ aLpjjLaJlj aL^ajL>-^?l j_xjLjlU ja^UxJj -^l- 1 OJ-^ 

i2j1_c.jJJ i.p I £jj_a_i]| (_y^j (^p! 4-LJ-33 jl j — i-pLj (_j i^l (3 Lj>JI x_al>L! 

pLc.j . 4,a_xL >i II 2jl£pl j_uIjlx3 jPJ (J-xia lil LuptSj Lxj^l ^ j < 

(j-a ^pjL-i^a j»ljjlll ^j£. ja-xj IJl_lU Ijub (jL^ ' J* 2tl ' aLpJaJI aLLuv^M jj| ^.aial pi jp aGl ^a£.j 

. ^a 4 xC. (_^j^?l -iL*j|j ^a-ibl-xasj-a 2 jLa^t-l aLpej-ajJI 2 jlc.pl (Jr A JLca pa 


QjjiiiiJI Qiiljgll omiigllg pgwll uLuU Kiilliill jlhUI 


2006 jmiij] -jjgtfl 5 5 liuill 2 null 
j >211 Jjv ,L jl : Respect for individual autonomy Wi/sH O^^umWI - Y 

(Jib : jib Lub (Jl j i ii llj .alj^M jc. i4_i 4_aaL>JI 4_pe_aa]| 4-iLc.jJI (_y£ (_y£ 

^LLa-ii ja jJI 4 ju-o1!Li 3 j. i.n i >tX I 42al jdlj jLlL>-VI 4jja. ( jr L. 4laaL>dl o^Li 

(JjjLLJI SjjJa j_a “Laj-sd! J 12 ~i,< u jm ■a-~i < u (Jibj ^4_pLi->JI 4_aj_*dl dll 2 ,j xtaj 

SL^jLS ^a^LeTdlj ^jLl>J Ja-da2eldl 

4. alfia diljljJa iLiti! 4 Ja c. ( jr a jdj.a aLU jl diljljJi]! jLitil (Jjj>. ij£a (_£l (_p3j.~i.a~ 

4 jt\l S~ . ,.V l_LaljIL>.| i4_pe i^all 4 jLcjJLi 4 3l«~t,l d)ljlj2i]| (_^9j ■ A £. (_^aUr..t‘til ^a-ib 4 jjLlL>.|j 

diljuiG jj4 j-aj ijjajU cr^-J jcj bi <JL*3G (»La2JI Lr^- ^jXaJI i-dJlLa-J 2j| (jajjJLI 

4-l.ujLa-a (j_uLi-ul Jib dll jJL IJljJLI I jLibj . J« all (_£jlj^lj ja>JI jlj_all ailitil ^ ja5Le_u Jl£ 4_ljvjL>. 

. DiL-»- <^tl 4 _iLc.jJLi (j!*iu La.^ j^jjM 1 1 iiiajLc. j^Si Informed consent «3jaruidl 42^1 jJLI» 

sljLLtL jjIaUj j| IjiVl jj£ jLu 2 (^a :Equity and justice ihsHgolgWiA - i 

i jjjJlj ijjj dlj i(jiil>JI jc. jdaiJI (jia Ju i£_a 2 >dl -ilj^l £-a-ai>d aljLidl j^l jIG Jib j£dj < Jjudlj 
(Jjlaj Sjja- j-a j-iii-sd jl l^jLii j_a ( JT Iij| 4-iiiaJI di Li ail I (^l (Jj^ajjl (_y3 tSjjL-LtauflVI 2JL>Jlj 

^JlC. jl a J.i i u 4_aj Lilllib (Jibj ^4^LUI JjIjaJJ jjj-oj (j^>_cx^3 ■jej Lilllib (J-4j SaLj-sdl 

JJjWil jrJJ^U .1 JLL! 4_a J..a.~li,l (JjjJt (_ylc. (jy*3-J (JAJ (JijLi-ul l^l (S^-tiS (_g I (jdj (jjjAjJI 

Jlj_a^?l (_dJj jJcJLauI (j^Laa jj=>- (^ ‘J-ila cPbj O^J^ 3 (j-° (X® 

^«LloLLII (jljldl (_yfl (j^_i>Ulj ■ 3~ (_pi]| 4 _iJl*J.I (_p3tj-a^?l (j-o 2_ilSjJI (_y^ L^Aoaj 

4_ulaJI SJiljjJI ' ^ j a La-i i4_t « t-» tl 4 , iijLqi.1 4i>-jl ^ 1c 4 n 'I , ,. II ^jLlII jj jt->" (jSLa-ij 

jlLL Ijjjjj iSLaMi-Vl 4 T p>LiII (j_a ^ ja La (^ Jill! (^ iMedical genetics 

^ 3 a ; Lbj—t-LiLj (j^La-i V 4 «H a (Ja^4 (JLa-i V L^JSLlj i4_j3 jLL^fl LLGa_aJI 4 al > t, ^ ^ j a! A a 
4^jU.^?l diljljJl!! jliejl 4,_d a c. jj£i t 4axLaJI 4aiijLadl ^j^l (^^a (JLsdl (_jjb La^ i4jIjjJI 
.jLlc.'iM L^la j_uSJI JL>.| i_ii>-j~i i ill ijjiajU 4a_ca4 4jjlj>a (^1 ^LL>jj aJLajLa 
jl LIaIc i4jj_iiu_iJI 4iiljjJL 4 21x2 1 1 CjLaLiLH^VI LI <>> a (jLLeJIi ^j_2j LajLL*^ tjl <^~ -^-1 ij 

(j-dljjaJI ^jJaJ 

$1# ^sLu-ljj ^j-4 

‘.(J£S j^a 2 i>d,lj tj jj'ja’iiiU JLaiaVl iSj-au^l jlj^l olj^^l — 

S l^j j jjj l~i_c t u (_ 2 aSj 

(jiiaj LjLlLc.1 (_^a aj jl ll ale. Lubj ^4JLa-IL>ii > l jdaL>dl (_ylc SjjvjJII j2l j_aJI JlJjJ (J-ib — ^ 

4 j 7T ,i^>,tl di I—Ll-o I_IlI I j I jjjL 2 JL 4,1-a. lIjJ.1 LLiJ 3 _ 2 J! (Jj i4_u^l 4 _c 3 - a-dl Cj|j_pLl!l da. 2 4 
. jAiijI jldai (_y ic. i4aj22llj u fl_iLjlII j i4_t£.La2^'i?lj 
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^UL 

flJSiljilUinll 


4_J 3 ~i i uVI jl ^- H a- T o (Jjk I (jj ^ *LA 4 (jl 4 x^-> dJLl* (Jjk — ^ 


ya 4_l 31£UI oLaj Uj.1—1 (Jjfc $ 


t-ifaJ! ^o^jIjL lIA .1 j) jLitjV 

1 4_lLaX>- Cx-S-l (Jjfcj 


b&m - - Y 


(j-uNJl I i a £ I <>» 3 1 1 £jja 4_l^_ a (_p=>j I ^_ylc. La _j-i 1 L> j (j I 

j-^l£. 4_*Jj 4-)^.."i < Ca ixaJ L^-iLaJiJj 3 J. *.,>J.I Cli Lxas Lxaa_a 

o j-ifc j. j. j ti a" i»^a 3j£LflJU JjJLslI! (JjJa.31 t. aK"t (j) . 4^aj 4 3 a 

3aj)j_xLa 4_iJ Cxa->-j-I S Jjl jj^l i>Jub (_t- u j3 (j£L5 i Cj I J-L-U ) * 4,»„4-U tfJufc ^j..i. ~ L.*. u . ~ i.. ? > ijj_ajJI 

-4 ^ £ t, I i>Jub (^ja-J^J (jl 1 1 Jl< A j . 4-xal.x3->l 4, xxa 1 * ^yllx iii.i <_iLx£ ^yjs dij—ili tj t ~ , 3 i < /<« 

4 ^yLl <_jLl£JI ljufc 4Jjl (j-a <_jLx£JI tiili 3alj_3j (jaLsoj 

^^L*J 4_3_xa>j ^_yJ! V i3l_xj>JI Li Uj_i i4l . 3" ... aj xJa L>- j [_C,y mi ill (_)ux>JI ^xJaLa 

CjJlx>- La LaLaJ jjb IjUfc .xL>jJt_>J! 3 Jl.a. i.~i.xxia 4_jjl_jx>- 4 <^>4 ^j^a L4J Li . . . (jUaj—xxiJI ysya 
. . . 4_LaL£ 4 jj. xi, ,ll Cj1_Ll>JI 4 x^i~4 IjJL (j| SLstS LxxSLa-i ij—uiaaejj! ya LaLl 0 * Jl*j_3 . . . 1 

CjjJj ^1 (jjxLso jjl t_xjj_3JI (J-xaJLxjjJkl y$ (3^Laa ij;' J 1 11 ^ lj-<k .^..x ^l-j JI (j-Aj ^1 

nj^L>-j i(jl_C.ljj <><tl aJ-xxxa» 4_a^Lxa ^yi j 3 -»-~ 1 1 1 ^..LxJajJ I LxkJ^J^a (JaLIB LjjJl>. 

V , Y i_3Jl X ' 1 1 Ayuuyajj £ i"\ nj^-a4x3Jlj ya yS j_iLxa>l Zj.,AiC. njLaJ^ 

^jlj ‘q j <'~i a j-a Human Genome Project ( HGP) ^ jtl ^j-Lx-aJ! £jj aj 
Cj|jjla~ill 1 LaLc. ^ 0 (jj- »~‘ x xxJ tjl 4J JaJaxkJLl (j-a ^jL^ Jl^j 1 \ ^ * ^1_£. yS 1 j a 1 nj 4 j (Ja-*JI 
(j-a j - xxtC. J-jIj-II . 4J 4Ju»JL! Jl^. jJtl (_ji3 ^^fxil 4_i J-a-tll J-Jj_xa3 Cjjl 4 _l>. jJ jj£jxJ I 

Cx-pe-i iy^u-J-u (J^3 /W , W £-Lj 4ajJ I~il ,l (j-° 4L4IL1VI y£. 

4_xijJ Crick Watson < a 1. x^< ^ x a a. jJI j_a j^c.jJ .1 dJJj (_^al^3 

Department of En- 4SLkJ| 3j Ijj (j \ J xjjyixxi a Jl4 _3 c^ SjLieJlU ui tl IJlI JijSj 

: i _ y L La-ta ^j_iaaJJ 4 ilt.U i_aljuk^?l Cx l i L a-i Jiaj .NIH 4-a-x^alt 4_clf>^JI jLxbUJtlj .ergy (DOE) 
i_3J I ) * * LkJJ_C.j l lSj- DNA LjjJI ' |g j' X~ (_^^3L:eJ CjLx-i.->JI (_yic. • 

. t )Luj_3j iy^- 

t^j -A -jJI DNA LjjJI ^pJt 4 _l 3 L-i— a-x-^LI I jl_c. I j_ 3 JI Sequence 4 _L!ljJi-a • 

.Databases cjLiLub jlxiIjS ^Ic o Laj U t, I ojjt, • 
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.CjULxII Jolsell <LajjUI CjljaVI • 

(j^O (_ y jfej) ^~jj Mill (j-£. giiri JlS (_y^II 4 J r i4-UjjI_3JIj l4_i]3jL>.VI LiLja_3JI 4_Ullj.l • 

(_r^ jfall j-JjLiiil 0J- (_ylSLjj*a VI ^gj..iii-i!l j»j-t-jj>iil £-jy—uua j_j^_i (jPil (j^ajl t-s~i LJ I 

.(^JbJI aLe-)l £xaJ»- 

O^'j-®^' (j-a JjJdlII alajj ‘ tfu_j_II j»j-LL>ijl CjLjj_i5Laj (jAalji! Ll^l jj"i^l ^aj 

1 i"< 3j_i_£ 3 jj is*\ j3LU i4_l JljjJ. 1 (J-al jjL! Li3Lbr.."<i ul (_yIL>.j ij—iiuJI (j^e_l ' < iLt^u (_yliil 

ij \ i u ■a-.~i I idjLb 4 L 4-ul5Lal Lil t U -1 iU-aimi 43 jjlII oJJk (jl ^l~i~ i »VI 1,11*1, a ' Lub (j-aj . 4 -U-l>JI 

. 4jj.jii.ij I 3 LpJ I J jtij 1 4_ie jj £ya 

4_iLij>iil CjIjLi.I.LVIj 4 1U "J.I LI i>i 3.11 tiilj (jjCi.i ii lj_pG CjVL>JLI ojub <Jjlj 

cjLi_i_>JI jj_a jljJi_*JI i 3ilU>j j _t . .. 3~ t 4_ajjUI i~il j <3~tl ( Jjt^gJLi Ojjla 1 3 a ‘.Genetic testing 

4— J l L -j>JI 4_j>J1 > all (jUai II £-j-uIjJI ^*la ■jr i mVI (jj£L V a, 3, 4 iJL>. (_£l ^^-Lej .4-Jj joi-jJI 

L*j9ja (J« 3tl ' jijjil (JiLao ' a £ ' 4 31 «" t,l I ii <>> 3tl jjlfl ^LlILij lie. la_L*-i ^ r ^l,j.ji,rij.uVlj 

. »l»tl ^XJJ>Jkl dlLaLaHibl (j-* 3 Ij^Lla 

( u )f9i^\boittba»o9>^wM^ : Y - \ 

3j c. l 3 1 ^>, J lr.1" (jSL-Jj i4ljLg-3 CjLLljsJL ^jL ii! 4jL9jJLII J_5I 1 Lai ,j_».Vl (jAjljJL 

t^hilSoVU* 

: ^Molecular medicine^ <^><)\ c^\ • 

. (jislj^aVI (jj~*j lit-.i ji ' (jf\. j ji > iJ — 

.4Lil jjil (jialj-aVL 4jLa^lJ ala»~u ii VU j£LU l_ a l jir^VI — 
.4ajaVL ^LeTiJI 4 nL'ij cj l i_i ->J L 4j>Jljm — 

.^^l^i-utj 4 LI jj Ual J^f i-^a^.i i.i 4jjaf ‘.Pharmacogenomics 4jjaVl oLajio. (Le - 

: Microbial genomics 0 x 09 )^ 0\x»9nsl\ • 

.(Biofuels (^^>^1 ajjsjJI) 4 al t->l t Sauauv — 

.cjliijiU i— si jin^V ^^11 — 

. 4_uLl».i£L1Ij 4_p.jJ_^ ; uJI (_ijj>JI £y> 4_ilSjJI — 

. 4ina,i O^jJI 4 JL*£j 4j_^aLa 3j-^ ^-®LjjJI CjLLiiJI (j-® (jjLLitlil — 

l^aa £~ » (jl (_ y iil 4 _jj = l>JI i—slaukVI (je. 1 3 .iX IL ( jiolj_ajlJ ( jioj_*ilJ 4 _lLL2JI ® — 

.3ajau>JI 4jjaVI 


II 
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: Risk assessment /MSJo\ (&na) • 

CjLc.^>J I £ja La-i i ^1 1 i.‘i.i>U eLsoLlJI ^ ■>■ <-^tl 33 ^jj3" — 

. 4 is*> 3 V / a 4 if 1 x dj \ 

Mutagenic ij. 3loi,l cjLjjI ' t (^taj-ti!! 4 ^>jLlII j-L>L>JLIj I jj. 1 1 — 

.jjlL j_ALi 4 _i_Lj_aX! ^ 3 ^JI j chemicals 

olj.a.Io .11 ( _P=>jjl 1 !I 4-lH-4 T l > .| — 

:b^^^9/j3V\Q0^\l)^\OVMSy\ • 

. d nl ~ 1 1 4 j j. A_J I x xi t i Germline ^ < n cjI^aE 33 c. j j 1 1 1 — 

CjUMI u m ■>!! bLlu til 4 3l"4. t 1 4_u lfG.u.1 1 CjLc.j^j»JLI Oj^cJk JaLajI 4_i_utjJ — 

.Female genetic inheritance 

: c^l tl\s» £ DNAVix) \ cA»\t£uu\ • 

4_!.i^M (_j^ 5L>JI DNA LjjJI jlS ‘(^ 4 ^ 4,..j~ Mill (_yl£- 1 — 3j— til! — 

. 4_aJja>J! ^ULO 

fjjS l_Laj>Jlj ij\ a 4 ~U I — 

.t-j-uuiJI LjLitS (j -* 3 3jjjJI dlLSytc. £jjh ( ja.'a-"ill — 

dilj_ijb ( _ 7 J .J, 3jx.Lljxa^ 4_l«l>JL!j (_p3lj-3jVLi 4 _lj»J! ^Ic. i_ajji!l — 

.(4jj_l!! 3l_pJ! 4 jL«j>. (jy £Lglla 4_2j>.yl_a L^a I JjjelL-u I (^j^La-^j) 4 J 33 JI 3LpJI 

. a! Jl*J! 3 I SjpJI jl iaUI 3 ! 03 b Sk ^jlll ^<u3ljj>JI (jja Lkj_ic.j bpSLjJ! i_3jjl1J! — 

. f.[ <>>f 'J\ 4^1 Ijj (_yS w 3!~ t I 3 gjjltl (jtl i _ r 3E_Uj±l]| JiljlJI (j-* Jj3-»-"tl — 

\ axia uiai \ 0 VVi?» <^9 c/V>oS^ bJuaj^tJaV yJa\SJb\ : Y - Y 

aLAM 4 y \ j ^ ,„ . 1 f.\ j^v! Gene manipulation 4 _ h l h >J! 4 JLLUI ^ Laj^ - 

J>L>- IjJ^LUj jj! i(JL>J! 4 ,«_c tl^a. \ hj^j -C-J-Jj 1 u .CliVl a" ~>»VI (j-o 4 jt_ulj 4 ^.j_«jcjij 

Oyt^C ttX.A ^1 < cal m ->!Li (*4^ iy* - pg! » <■ <! Embryo stage 4 _l ij. 1 >J I 4 JL>.jJU 

LilUjI (j -* 3 Luajl s-IjV! L-iltaJ JlSj . 4_i_ta_a diLL^>. e LA. 11 JlS 

jl 1 4_3j a ~i a 4_ljI31jj CjIjJlS ^Q.zr.lA j! 4^1_tl>! j\ Alai 

. Cj Jls. I £-a 4 3a | ^La i a IS j j Lj ‘ I Jit^a !^.a.<~i 

l 4 _ta U lj Genetic transformation jjJ! Ji^tiJ! S_lL<^ cj^La-i^l ^ 3 ^ 3 1 ^jJt! (>a - 

«(J_c xsi all I (JLa L^?!» tXj- 1 -^ 3 >J! 3 3^-J (j-lj . aLj^li L>.LLa 33^ 1 a cdJi 
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gjj L-u^j jj! (jSUJLl (>aj .(j^jLJI jryLI^XI 4 ^oULi 4.3K1I Designer babies 

‘.Sj-lLjs* 4_i£.La-x>-l Cj ji^LLa A 4 (((jj]jjAILa)) ^$j| J_La (j - 0 (_>^L>. 

4_>JL*_a£ ‘ La.a£ JUivI ^La (j£Lal lj! £ajjI j»Lc. ijj,‘ ^ ' 4_uljjJI 4 _l>JLiJ,! ^ L> **■ ' (jl (j£LaJ_$ 

:4-ajl:9 Cj|j_p>» (jj- 4 -*JJ <_ibSL!l i_3JJ_a iKitchef i_<-l L l 3 ,jajkJL>-j «.Lu£.jU 3j_ba-« 

iSjjlj dill_c.->JLi £>L*JL 4 3, 1 * "<-U (_gjl5L till (-dJj (jl 4«4jj_La_jJI di^?La-IL>-Vlj 4 jjI jjJI 

Vjl jcHaI I j! (j) 4_xiial A (J$J Lt^sj_3 i 3" . ,.t,l {ja-uz)) : 4J jj 3 (_ < < n ->- 4 1 j! 

.(' V \(Cj|jjLail (jl 4 Mar'll (J-ojjUI jLsejI (Jx3 4JL>*1_*J! A-pe-uaJI CjLs-Llb^b 
4_LC.l_a.IL>. VI CjVLsJLI 4x)ljjJI aLx^JU^JI Cj!j_i 3G ljjLLic.1 i _ r 3 jjJaj (jl Luajf li_ilc <_l3ej — 

jlj^VI (jLa (jSLaLI) (jJ /4 ^jtlC*itl d Um»,I ' 4_ulj_jJI 4-j-uJ. 2^.11 4_ulaJI >31 j 3tl jV IjJijj . 4.,^4-ul j , utlj 
.4_ajl_3jl 4bl3.ll <— il^t 4 4.11 J jLL (JaVl (_y lc. — l gla. ->0 (j-a 3j._i 3. all ja_aVl Vj 4 IjJSLa T u (jJ alj. 3. all 
. »lj.3.allj «.Llc.VI (j-LJ 4jjli^a"iqVI SjatAll ^,4 u~a (jl (j^3 4 i_dJjJ 4 js_ujj 

t _ y ic. jl 4 (^_j 4 _l£5j_ 3 (_ y fl (jl im<I (J£L SaljJa jjJj — 

^3 4,3_i«j 4jl_ci>V_I aLlJjlS (jxi 3alj_3JI lilL ojai^ lit l_La>j_ 4 _aaj>.j II (j-JaLLlI 

. jllLa (jUaj-jjJl^ 4«GLp> (j_a 3jj>-LILa 4l>.j_a 

i_3j_*_i (jlLv (_^a3e 4-44 11 (jl (j^a j ^ ,~.tl CjLSjL*-Jlj ^<<<3(11 . l j » <^>tl ^Ic — 

4jL^>MJ aQxLiL^ CjJLuj lil 4 LifeL-ag. JLa^>o V JlS 3j_a3-4jj-« 4_ujj_3j 2jlj_a (^jla _C4 41 aGlLp^- j!j_4jjI 
jl jJa-S 4 4j_t^iic_4lJI 43l_9jLc. (_y^ 5JL>JI l£11j ^3j3 JlSj 4fljla 4 I 1 V (_paj^aJ 

4JI_JjL£ C< m i~ li| 4—a^I_i.'a- c-ji t-»VI Jl 1c. 4^j—ui (j£. (Jl <^> 3 'VI (j-Ls-jjJl Jlj>.| ‘ -lt-» ' JlS 

.(jjjca (_psj^aJ 4 _iL^>^U 

b^\auW\aMiUA)\()f c/\>oV3 oalsjJol ax9 V\ \j\jbal \ - i 

oo^ikxil cxx>\)^\ ax»uiaJ^ cxx9^b>-V\ gxwo\j»cJo\ : i - \ 

L f-uxi (jl (jSL-x^j (^l 3j_ l T c SL I I d_ U - T i_jU,l JljIj-A]! (j^a (_,!£. 

i_3jLie_a LilLiub (jLfl 44jj_jijJI 4_pljjJI 4_4 jjJ_L^JI ol -LL33 (j-a 4 jj. 2a t T 1 

lilj $LaLu a 3l~ 3»- a 3 j_ 4 J 4 ^? 3jjJll>. 3j_j_i^> (J^a-se-x^ J 1 3~ . .. t, I (j| j»| 4 (_yJL>JI 1 ,~„j 1 al— L«-a-i 

'uua (jt (_ t xlj I j_ik J-g-3 - — Sj^>.| (^ J-a^>JI 3jj3 ai-j (j? aLai*JI ^LLal^l 

I jl—a (Jj $4J Cj J4-Jr.._c . 4 44 I jl_a SaLa^-aVI |j 3 aj ^ j a j A La aUa^a^?! 

(jl (_y.lc. (jl. 4 44.1^1 4-lljl-l JuLa CjI 4J1J (_yjJl Cj L*_a_J_>JL I (_ y 3 (_yJJ^?l 3jJ_t^sJ <jj JL-3C.-X-4 u 

(jALaJI j. jl lsi a La ^a3 ^ju l-aJI 4_j_a-l-ij -L a a- (j^-A SLj^sJI (_j_3 4, _c 4 41 L-U VI l £ " 1 1 L_uj 

(_yic. (Jj u a aLii-a-C. C 4 -se_i_L 43 l lilj ^4x5 La-i jL^a-JI ^l j»| ^1 ^xumTii\ (Jjk ^4 , ,,3't 
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SjL^sO)) -J (yt jtij La jj_glb I j-ifc (_£-ljJ Vl — t Tl J. O. ~i «J l a — 4jj ^_auJI oj-g-J (JLL 

(JSLli CjI J-a- "mil (^l (jjjJaJI (j^e_i (J £ 3 L^-it-u-lJ 4 _lj»JI 4-L>-^M (jj.."i.iaL..i.i Ll£ (jlj 
SjaaVI j-Ia. tj (jJ ^ 1 S~i i juX I ^Laj^l (jl LUj i— <uiol 54_Oj t j» . H (JLSLjiI (j-* Jijj^ 

Juj-i La (_ylc (_yic. jjLj j^a — uL>o^L j I j-a~i i u I L^JjLL (j-a ( j-a-uaj 4ia..i.i.i j-a£ 

. «4i>.Vl jj>-LLa» Jls*V 4jjLj <J}L>- (ja 


— 4._dc 4 Lai -»- ^1 1 Jl_aL>.j (jl Ja ' ~j I ja-Al (_)aa"n u n i ft*' 4_Ll_a-C (jLfl t lj— L>- I j 

4jl_p* jjl*3 LLJjJj ‘.CjLSjLHI (jLjVl jJaj 4_£a*j <j-a (jl£ (jLL'ilLa . «4ILu uJejS)) (_yic I 

4. _ c.. i U J-ail (_ r L*_a (jJl 5 ( j'iM HJj Cj Jlj *- .. _ c.. < u (J^-3 O-i-jlII jl t_ ilm" (jl (j_a (jjijJal 

La*jJjJ&l!lj 4_ulj_jJI 4 j-uJLl£]I j. iSlC. 

(_^i3 (j^a L 4 JI (Jj_aajJI (J ft ' '• II (j_a ^a-J (_ 7 jJI (JjL>JI jjAju 4_ulj|jJI 4 ■ ,<. 1 II O-ajJs Jl 2 J 

»L al» II (jl jJ Cj Jl^cj (jl (j£La-J (_£ jJI La-3 . . . jl 1 ~i cVI (_y3 £_Lajj (jl JbV jJaLie-a Li!LL& (j£Jj 

3 j L -w 4_ajJjj^>. (jl jl 4_L_a (j I L~ 1 1 ^ (jjlita (Jj5[ i"i" (^Jl Oj| 41LLL ^JLj (_j-5l ^ , 3 -LajJ 

(_ylc. u x L , 2 ,. j (jl (j£aJ jaJL*JI (_y^ cLj j-LL (^Jl Cjjlj 4_C j-mu CJpl£ij j-p^HI (j_a 
(JjbS 4 jj_iLlI I 3Ll>JI jl^_*jj| (j^. p ~X »l a'«ll J ' (jl (j£La-i J->. (_^l (_yJI ^a3 4 jjLujJI 

I jl La (3^-11 L 4 J (_pJI Jl (_^aieLa]l (jaj S L^ ma\ SLjsJI jjLlitJ jLa (jSLaa 

oll_i..>JL lii r \l ~ t ( j_S_a-J Jta>- (_^l (_ 5 -I|j 51 j a\l -^.1 Lajlla (J a "*■ 1 jl 4-La| aLa-Ltll (—ijLio OjL£ 
5(j_jSLII I Juk (^ LiiL9j_aj LluiAJ^ LlijJaj (^ ^3jj (jl La^Loj 
L^JL>. (JjjJa (j£. (j£La-i 4-uljj j_j-aj (j-a «Lc._j_a- 3 =-« Jj- 3 c_a (^Jl (J^tHj <lma ' (jLuJ^M Jl>.j J_aj 


Cjjx_Lj-al Lfcjlj_<_ulj 4jL>. 4 _x<jiJlS (jl (_ y l*J ljukj . 4 _ilc. 3j.k_utill ja3 (j-«J 

i(ja_Lajl_xJU (jaa (jjj— liSLII JLlC. i.. < c ^— ' I CjjLil 4 jlc. <**t^ Lj 1 ,. 1 i ^ a . i s 1 ft ~ i ' (j^f 4_taa^_c. 

gj. ,j La a (jl ^a3 . LjJb^ 4_aj_j>JLl 4 21a. U I (Ji^jj (^LlILj i(jLaJ^?l (jjJLL jl (j-^La-J ^1 

i> Juk (Jil— a jlj.. a. "<-<-■.' L ^a mi (jl (j^La-i (J,g a. . . aLai-*JI J 1-1 (_y5 ^j-ca I 4_ajLaJI (JLla^M j ta aj 
juai iiA (jja Lg,_c I?r 1 1 u (J^llll JijIj-aJ! (J-Aj 51 _ljL^j l^JLla-1 (jl ‘- r <^EJ Lul jil 4_ulj_jJI (-JjLscJlII 
J (jl I <3 -v. £ya (J-A^ 54._c.lc. 4_ijjjm j V I (JjLlj (j^Al 5ajl_^..a~t-i-ul jjj-jJII ^ 

(")5L^J Ljjtia jl cjjLejJI jlj.a~ii n ^ LlJ^juaj a Ij^ LajUJI JL^Vl 


bo\)^V)oa)j6^ c/V>oV\ c/U9^>\ : i - V 

(jrjl^LJI jl a LJo Vl j»l_pil ^'L,^t l | juk i_Laaj : Informed consent Q/iiimU 

(j I x~i\ Laa^ (j-c Li a c (jA-a-^l 1 n a IjjjSLj (jLj (4jj|jjJI CjLcj^?I (_y3 (j^SjLHI jl) (^^j^j-ail ^La-taiL 
jL..a.~».aa~ 3j ji~ 1 11 U 4 3 aljt l a i^JLlILj ^CjLxjVI (_y5 4^jl miU jl I ft j 3l~ c (_yllll 4 _iLcjJL 
. j._ca-itl jjj^j (_ t 3 (j->^l jl (J S~i 1 » J, I jLlL>-VI jij^aa ^j-a LkjjJuv 
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3j-CiiL-a — [ 4-13 lLj^j (jl (J-alljsj (_ 7 IiJ! dLtj^l ^xa^s- 4 _ r a 4_ijlLa aj . ^TiinXI 4_3aljJ[lj 

.Ojjc-lII f_yjS (j^jLiiXlj 4xLiJ»JI dULuJI (j- Ll — 3j-diLa J-±£. jl 
1 ill, I 4_3al L 4 LL 0 4 . 1 naL 4 j_^-l>JI dLajL>.^M CjLujI j^jGj 

. »*■[! a" dL^LXI (j^-) Disclosure ^1 <^»aVI — ^ 

.([ 4 ^. dL^WLJ ll! jLii! / L y^jX\ (j-a) Comprehension (^J! - Y 

.(jl iliejl l<J jLMI / Sjji) Competence SxLVl - X 

. (jjj ,j-a 4 , ,, 3 i ' < 5 j|jja aliejl ^L i_lIjLiiJ,! j (_)3aJjJtl SjjS) VoluntUTineSS 4jr jt-»tl — £ 

.(Ll jLiXI / oiajp .1 Jais 3 ^) Consent - 0 

ciila ciiLajla-U «j_La_jj» (j-® iLiJ jLiXI / aj^-U 4_2_al_jxj (j 1 « ~ij L-xa «^1 <.-> ajM » (J^_Cujj 

dll iUViXI (j-a I a-&3L £j tdLajl all LLlx] (jiajj-U «^a q 4»j l__<_x j_La_l I (_J_< a (j_a lLlts—lILi 4,1 xgil 

.4-33IjII La- 1 ^ 1 1 4jjjjdaJI 

4 jt\l 3~ . „V (j-LxajLL^M (jjlJ-JLl j_a ^^y-LuLa-Ii-U t'-' aVI ju_j i44ajL>.^M j-taJJI 4_4 >-j (j^aj 

^ 4 II « 3tlj 3j ji~( inti 1 -' [I 4_$jl i^i a jje—Cuj 4_j_jSU La- 4 -a ^1 .^.Vl j»|^_xL>.|_j (_jiajjJtl 

4a jL. 4_aLal ^-L x->, a3/ I jjjexuj iLLL 4 aLx 3 j?Lij . ( YY )4._i:*-,x-a.ll 4 jL.jJLj 4,3,U"J,I dljlj-3JI 
.( YV )^JUII 4 (_)3ajj_U (ju 4-3x11 LkJjxuJ 3j-a3xixa 
LiJIjjl iLa jlj— 3 j 4 3U "J.I dl_ajJ_*i,l (a- 4 -a 3 jJl_ 3JI (_ r 4 ^ «4.._iIaV|» Lai 

jljja ^ ' c~ j <^~ 3~ SjjJjJI i_dl3 (jl .aaliejl jl I^ca aLiejV 4_*_ajHU 3 tj 3« 1 1 

iJHI (J-o-i-u j_ r L i4JiSLu (J^e-^a (jl— L j ajlj-^3 jLejl (_yL Ij-^LS (_^aie_iiuJI (jjLi i 3 a ‘.4 -Llxj 

.( JT -lL3 ciijtj (_ya 4^jmi jl alja (JjLZb (jl*~j alitjl (jyL- jalS 4jSJ 

(<> 4 Sljlj— ^ aLjtjL (jCL&JJll (j-aLie—L jU ^ a mj (jl i4_d jL>-Vl i^al— J.I j-a Lal_Luj|j 

t-L-t-jlaJI (_ 7 -L (3^ — f 3 u_»j (JjL3JI (^ajLL^I |jL_J[La iJL>. ^1 (jrLj . 3j ji~ mi l 

iHJj jl i(_£ajU ^ 3 1 s\} *" ijl ' 6 'l ,i ‘ l Cy° Cl aLitjl (j -a (jCLbJJll j-ac. i _y^ Lc-lli V I 4-il_aL>- 

.( Yi ^4_Lal^ 4js-jJl1 (j-LLj-a Ijjl^ 4 I LfcjjLielLLj I_jjj£Li ^aJ (_yll5 1 

43SjLLa jl 4j>-jL»j 4 3,U"J,I dljlj-3JI aliejl (^ (jiajjJll (^Jl j_lLll3 1 « 4_l£. jL] I » Ll 

(_^l (j_a 4 _ll>.jL>. jl Liilj jl dlj—ptj (5^? Lb (jl (jja 4 _lLl^>J| dLtJ^I 

(_y[c (jJj-LVI SjJlS (J a- d"> J i(_y^jL>-^?l jliij/l (j Lub ' 1 a £ I La (^ A 4 _il>.jL>JI iLj « <><tL 
(jl (_,!£. Jl_l£L 1 II Liuk (^Jll (j-aj .*- Y£ 1 ^(_lC. jLlJI jl jl i3j_ 3JL (jiajjJ,! (_yic. ja4-3aljl 

(J_j_LLi (jiajjJLI ^LSI (j£. ^LilL-aVI l-j-L—lLJI (_j-L (jc*_jj 4j| l_La l3> (j 4 -*j V 4 _i C. 4 LII (_J_L-a 

dlj-x^aa 4-C.Laj? 4-!jLt-a (^ 4,13, c. jJ-3j (jiajjJ,! 4_LLLje_a «^LSj?l)) (ja l>i, • 4__a- g i 1 1 

. ' jl L 1 1 4 1 < ^ 1 1 
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J. a"i.i ti~J . iliLaljJUj 2-a- .a-at LLs^La-l 1 jltVia Lgj^£ j-a 4-q^.jlaJ! 4j 4 A I 

iLiejl 1 ^ SjJlSJIj -4 jt\l S~ . „VI J i4jjl>JI (JlLa i4JLaaJI Cjli 4 _l9}L>.^M a! At,l jj-a JljJulII j-a 

jjjJI_pi jl) jl IjL&l jl : Privacy of genetic information fYA )ooj\)<))\ OVr^\'cxwo^o> [ o ] 

j-a ja_*jL>-j ^a-A l^m_il 4_pjL>JI jj,«a^^j jjjJI ((JLiiaVlj 4_ca-Vl 2JL>- 

1 jPLa-IjaLI (J-a-*JI l_jLijIj i6j-ljJ^\ .iljjLj ‘.Cj|jLpLa-VI tiiti ^jLLVI ^aga &J 

('V J 3 jl 4_al_C. 4 j ,s~. 4»- /", -a- At, I jj_£ 2JL». r (JjLi-uJJ 1 j-L-al_jJI CjL^—aiiJ 

4_uljjJI 4_u_LI a»a ' L2iLapL*_a ^Ic. -^tl jj j f j ' Jlj 9 i4_a_pLaLlj 

-}L-al Jj-all Ijub 2.ja- l^iaj 4 al»"ia j_j£L V Jl 9 ja^jLaLa2-Al jl La^ i4Jllaj 

aGLa^ir^a Jj-usj jj-i J J^e-j jl -ij-LJI c^-L. j>*-JJ iJJ-* i^l tPi : J* La "n jl JjV l_i_A j-aj 

JpeJ jl£ j! La 4 _ljIL 9 Lub LSuj 4_l£^LLV| LLaaJaJI j-LJ j-aj SjjjjL'iM (_£Jlj| ^^Jl 2_ul jjJI 
i_dJj gaLL j £. 1 2 ' jl 4_uljjJI CjljLiJLs-'iM LliLaJua- (Jl_3t-a j-LLaL*JI j_a <sj_q£. jl > L-t Lall 

.( T H±LIj L-Sjla (_yJI 4_l£. LaLj jl ( _ ) iajjJ t l jalc. jj-1 jja Cj|jLpa»VI 

4_ijlajl CjULljJI (_^oj a-a ■je-i 2_*qlill Lilli j£. LlA 4-LqjjL.uVl 4 _l! 3}L>.V| 3j_C.LaJlj 

jjJ j-a ((jiajjjl 2j_j_4_i 4JLL*-j_U 4-L-aaj ->JI CjLLljJI j£. i_LjSU! j^LaJ V t Laj a ,c. 

tiilj j_C. j^^J 1 a J_Lc. jl j-a jj^jL'iM 4 -jL a •>■ jaj-L LaJU£. i4_La 

CjIjLOjvI ^jLijj 4_aLjLll 2 ae-ataJI CjLLLLu £^Lil (J^°) j^l-^l " ' ' 1 '^3J * a CliLajlatl 

.(«jjjV!» t_<jjijSLU 3 jjl!I 

(jAa j-a ciiLLlc. J a i*ni iDNA Banks «UjJL! » LA_tl JjjJI j-a j-jlx£ j - u £j 

jj-jsHJ! ijr^ j^ljLlil ^La^>- (-dJj-Sj laLuLl^JI LI^>1, all ja^-i 4 xlLJ.1 ^j_a^>J 

t . t-> tl Cj"i?L^e_a ^ jjs 2 g tl ^ ' r i_aj_*JiJL 4 31 «~t,l I 'I ,>, 3tl I £ al J-SeJLml (jloj—i-l ^_yj|jjJI 
diLa^mi ‘ la 2-w ^Js t _ r L. CjLxistjJlc.'iM ^a-ibl j^-I . t _ 7 -5LLj>j I 

4-Laaj (Jj) (_y t*JLl -ij-aJI 4-L-aaj Lilli 4 l~ia j i^jll JljJl^IlII jjb 4^LiLi^>i]| 

.(j\jj-3ll 4I1 jLc. 

j_il usVl Llila ts*i° l i^Lila 4ajL-^| d)La-t-aJ La. o-a- j_£. -lj-2ll LjJI j>3 Cj1_Li£. La a, a- i_alliit£j 

1 ^ -tig _jiLao ^_yjJ I lIj La _jl*L I La I i ' ^ j a. Laa j i 4 _Lijli Jl>. I j j^- La jl*_-a ^ (J-a^ao V 

|j_uG L 4 J j| Jj q. x , t i,a-.4 t _ r l*LI (_j-aLe-LoJL j'« ~~ ^ tV 1 4-.Lmlqa.-v J-J^l ^ ^ LjJI 4 ij e~ 

,( T 4^^-^ (a-^-ta La-pj-J jjj-ll 4 jjL^I 

CliLj5La 4 _xjjI jL-jjLLao j£LaLI j-a i4_j Ll^LI 4-L-t-aj x-a, ->LI j >LL jla "ij l , a j 4j 

:<dr Aj t ( T ')dUjL 


II 


2*006 35 lUnJI 2 mil Oljlillll Dll W QUIli0Jlg DgiljJI uUlll ^olUlil jLfalll 

Confi- jLuj Laa^ l_9jjL». ^yojusui cjLo^LlU aLpaj .l-vL jp^ll — 1 

.(Anonymity I j£i dentiality 

. O Juu±>- f^i\ (_y3 (_y3 ~ V 

.aLuljjJI CjLaJiiJI jLa-~i< ul (_yfl ^ *1 5 *mVIj ^ .".11 ^Lexll ljr £ JjasJI — Y 


. Jj^jl Cjll_L->- A J ly^J 1 JLOj Laa3 (jjrt-^ll f_y\c ^Ja^LjJU (_y3 Jjj>JI — 1 


^ylc f^gjSLx-i 4jV) I i . .. A W <( LI i ^~ , „ a CjLpaj-i j_ IL3 
(jjfl alljLa^>. !_y^ L i a ->■ (jLfl I jjj l(<LJj. 2 ,~i jullj Sj-xtsLsJ! 4 _p* 


J LjJlII (jLl (JjL>- 

^1 hui^j aau-ui oLa^mi 

(_yi£. 4.1 51 j»lUj 4_aLlII lljj. L _l i u (jylc. 4la^L>Jll (Jp-I (j-a L-ia T C*- lj_a| Juj (j-Uyij-U J~±C- ((aljaill)) 

.("Hi. 4 _luLuu>JIj 4_u^iitAn CjLa^MI 

Likjj_iJ La l^J (j^SL Jl 3 (_yl!l i 4 _uljjJI Sj>U! Cjl_Lp. £- j l . asc T o 4 alj"J,l CjVjL>JLI (_y]| 43 Ll 5 j^?Lj 3 
LdJbj i Ul 5". -wVI ' 4 _al_j 2 La (_£j_».| 4 _L 3 jL».| (_SjLic_a i-dll.A (jLfl i4-ljLL>JI CjLj-seJlJI CjVLv (jjs 
lj. jU-w Ij_iJl^j JlaJ dlj (jl (jAa^-LiJI (j-a J-iJdlII (^j-J^ 3 I Casc-lII J_*_i CjL.I_lj.1I 

j»|j_C.I *JJj ‘ ^ ' SJl-xJIU 45LLaJ-l (_y3 HGC 4jj_lu_i_!I SjIjjJI 4-L>J Cxxpjl JlAj - 4 j <^3 Ull 
(j-a Lglaj 3 I 4_Ljj-i!uil L. jIU (_yL. aLb l^JLJLseuJ C^aLs (_ylll CjljpaiJ.1 (_y3 LlIL». 3jjp.jJtl CjLLulJI 

jalljjj . 4 -l^j>j cU-p- (j_a 4_Lp_a lLjjj-CJ j_baitj ^j£j^a j-Laie-a aLUj-AII 4_iSLLa 

(j-0 ^LlII i^IjJI 4jLaJa (J_1 u n (_y3 aLa^a 3jU L. CjLc.Lap (j-0 JljJjlJI jJij (_yfl tillj 

^ a (j| « 'll (jl ^11 iCjLj*_i^?I CLLlj al ^1 «~t,l (_3 jL>JlI 


L^J i Ul ^~-wVlj CjLI_lj.1I lLUj Jlj>.| Laj-lIj (_pJI alj is~> 4.11 I lI <>»a 4_pjfe | ( J^| 4_uljjJI 
ai Tp <^>4.11 i <11 £~ 'la ‘.jj^jJLjJLI jlj^yU Qj. _L.ITtj.xiJL 1 4JLsljJ,l ^ 1c <^>*>.11 (jjj 

(_y3 (jjsJI I J— lb ( _yi£. Jl^QIIj ada^LsJLLj (Jj i2_j!iljjJI CjULljU 4j_^al_a CjL A-lAj! aLAjlj 


: /jy \ ^ o\<^\ <\)Q&\ ^JJ9 ^IjUsH ^\)/5lWj\ : 1 - Y 

a l c . I Jj Lj 4-L. L a-C. J J I Cup- 1 I JlIjs I j_lA£ 4 _l i U 1 1 ^ J_jJ I O -a Jl^j C_2J 

4_j_lu Cj Ll I ^l-jJ I (j-o Jl-lSU I j i 1 1 j i l-JlH I j Cj L j L- L a-C. j-jJLj3j . 1 ^ 0 1 ^ Lc. 4 jj— CljJ I 

l-JlH I (JlLa i JljvIj Cl^j SjJulILLI »1xUc.^?I ^jj Cj Ll I ac. jJlC. La^ iLlILj^. 4,_lI ; l~IjjJI 

JJi_£. 1— iiijl blbjj 1 3 1 Ij_>Jl I Cj 1—1 l ! ^_ jJ I JJi_£. bLjjjl £_a .^Ljj^JLlIIj ^i^Jlj 
jLjj-i La i <11 <£ a ‘.^j—lILI 4^Jl_Li5 al_bi£.l ^ lc. (Jj_Lm»JI ja-AjJJ U~ i ' (jjjJI ^^yjbjjJ-l 

L j Liu f . ' ^ I aL£. I j j ^yJ 1 (j jjv L lx_i ^aJ L jJ I a Le_i I ^ju ap- (jl < n lI l_ kj I "\ * ^ L 

djJj I (j^a j_LiSLl I Cj _J^J j ‘ _J— lia-C. i— aJ I Y 1 3-3&J (_J 3— 3-^ 1 3b u V 4 j I 3 j 1 L,,. 3-jJL I 

.jli^VI aLbl (^ ^jJLI 


Qjjiiiill aiiljgJI oiuiigJIg pgrnJI uUill Kallilll jlfalll 


9006 juuiifj -jiglfl 3 5 llinll 2 JinJI 

S c^\ dtanun w^mlljVwsU 
£j 1 sLfljjJa (_ 7 lc. Jij-l ea-seJU ja-!L*JI *Le_il j^La^a- (_y3 »1 a'« II (j-U (jLjjjJI j^Cu-lu 

4 3l»"ill d^LL^I (_ r ^J . 4j_jjLaJI »L (J Ja a t 4_3E_pJ 3l_3_jJI (j_a 

4_i3 (j^ 4 ~ij ^*3^1 <jl sLa-LxJI (JjsLjj . (J^-lo-jJI ^aniaJI » l </ic |j LjLa. tiLi 

, JliU ^1*4 14 _l 3L£ diLu^SLij 1 11 ->itl » Lug c. 1 jLil «^Lnj!» (j_a 

3jUx_jll djLj(jJI ^^.3 <_<12JI (j_a i_k!l 1 * (Jj-al (j-a YY * * 1 _£j_m ccj jaJ 1 I j*Ll 

.4jJI (j^a-Lixj (_£jJI JljJusJ! c—JLSJI (_ylc. 

»l is~i c. I Cx_icr ^ i4_lc.Jil>JI LjUJI «4 _jj>-jj)) (j_a 1^ iK 4 "h (jl (_y3 (j_jiLa.l_jJI (JjsLjj 

1 lu£ (_£jJj J^a-I j? 4-j| l _ r A ljuk Lia_jj (_yILa. SISIAIIj .^yX^jJLI |>l JUX a- 1 £jjl! 4-LL-9 3 jJl^c_4 
4 _ 7 Li .JLlXI Jljjlj L -ala- 4-C.jjjJ.I 4 jj. -lu-jJ I «.LjJa£.j?l (j_j£d JLa3 ^LlILij ii_il!i (J- 4 -C. (<mJ (jl (jSLa-i 

4j| (_j.il (jljJLil! 4 _LC.Jl>J| LjL>Jl (_ylc. C-Uj-g-l (—IjLscJlII J-Lilltj ,(_jJL>Jl ClijJI (_j3 (JSjM 
Lilli jdLa~i."i.jLq ijJLilil (Jjjjj/ (_ylc- 1 - '3tK i(_£j^>.| I LjLkll tilli O-uLa. j4J lil 

(_JLa ^Ijj “mil i^£. i 3 I" 4- a j_a | Lilli (j£LJ ‘ j <-3<«tl LiUju <t_LgL>JI LjLaJI (_yl I 4 -lC. Jl>JI LjLaJI 

. 4-llLx! I jjgill *L$a.j (j- 0 ljuia ^ 4l3 Lilli (jl i(_jiajjll |Llo> l _ y js ^J)3^ (J^ 0 ^ 

(jj3 ->■" (jjjJi IloJ Jl 3 4il3 iLs-g-o Ij , 4 'c. Ltl3 Jl*j 4_lc.Jl>JI LijL>J! (Jj-C- (j ^ 3 (_ylc. 

(_yi! I (_yJ! LijLaJI tilij 4 _j iLojjUl (jjlaJlj LliL4-lL*-jJt jlj-C.1 J-&J ~ 4_jJLlII 3_^lgaJI 

i(Jjal^ th t j iia ^Ijj^LLul (jl SLa^?Li ^ -LLial (_ylla.j .3j iJlC. Cj I j.L.u — £jjll 4 I 1 I 3 f.\-u^C.\ 

.(JaJ! jUg_IuL)j 4_«il3 (_>_JjJl!I j />»«U >i->JI <L3 lull Cj jl £Llu1I (J Jl13 

(j-a J 1 3~ . „ 1 1 (j£LaJL L lu Lli I (j^TcvLiJI ilIiLo^Ll-o (j^a ' 1 1 ^al La (J^ ^1 uLj 

> IS*~ t~il jl a r JlC.Llu3 Jl3j . l-^-La (_^| ^1 ^LLieJ (^JlII (_jiaJj_al] t- A°> jl Jl_l^ jl 4 _l1.5> iy>~ 
1 ^(_ y a-^3e_LLuJ I l_3jl>J 1^ j^a-iLlijJI (_psj_a (JlLa 4_Lajll (_palj_a^/Li (j< '' <^1,1 1 <>"l 4 jj_lojJI » Ltigg. V I 
a ni ^ . 4_uljjJI dj L I ^ ^ Y/ 1 (j_a 1 1 c a t j-\ j ti II a! jJlj t ^ I j II L n 1 1 ^ < n Li (^d>^_a a 

jlaJI jl -^1 tl ji ijJj^sLlil (j-^« « ' (Regeneration) jlij-so ' <>> a 4laiL>ill * ~ 1 Ijj L»~ 1 1 

J* 

i(_jiajjH j4.ui.> (_y3 Jl)Jll>. j >Sa. r (J j 3 1 ^la. (j-L*_jj (_yjJl dj jl ‘v mi^I (j^a JliJl_*JI dJLLAj 

CjLie_ll 3 JLC. OJj-a.| Jl3j . JljJl_>JI j />> « 11 I Jl^J (_£^_a.i jl Jl>sI (_y3 djLj^Jjj?! ^a-*l (j^Slij 

jjjl>JI j -LtajtJl j is-* tcj <Ju-lx-i i (Angiogenesis) SjjjLa. 4 _l£.j| (jj^3 cjj*_l! 3jliJlj>. 4jjj| ^Ic 

jL^aJI 4,Ig a L La JljJll>JI j isx * 1 1 (jl (^,3 4 _uLjJI 4JSLMI (JlLaJlij .jajJl (j-a 4JbLl£ 

4_lLjJI JjJLjlj L^la 4-K/m lUIj lLLLIII al_aJL*Jl JjLsljj tp. t u a- 1 1 ^^Lll 

. (J 1 3~ 1 If I, I i n-rl 1 (_ y C.Lll jL^aJI j_a (_3^1 3-*- 3 l — L ± =e -> LjLstll 4 jjIj_jJI 


II 
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: 2&Sd 

(j-Ljj-dj (j-LC.^._LLa ^>a JljSLII j ^J'LujJIj i_JLUI (Jii-a 1 4jj..d_i J I c 1 i-Xr V I j-iIulj 

£yi I ljj i (Jjfl I y..x 1 1 £ys J JulI 4— jt . i..~t,)j . I 1 c~ 1_5 1 a I j^a I j iTu_iJ I ^>-o ^ a (_yl | 

( L_l!L.». jlii l g, <^1 4_J^£. Jlaj CjI^Jlu CjMii Sjil 3LpJI Ji_i-9 (_ylc. » I S 1 1 1 CjVjla^o 

./VO i La / „ j" t, I 

Liilj 4 _ 7 lc. (_p3J)j-*Jll 4l3j t_ALaJ! ^Lajjl (_£Jua Lsl-u^ln. » j-ml j 

/ /• I « (jfi ' 4 "i •> 1. 1 )) (j-LC. j_iHl I i^ya y j I I J (j-a I ^ 4i_il_aJI 4 m 4 "i tl 

lLLUjI 4j_ujj Jijj^S - *.' M t 4 -lLlcJI 4j>-L>JI j4-A4Ji£. Juj - 1 ^jjjJI 

./Y* ijjjjji.VI Sj-c-LuJ, SLajJI jdlj ^<i^jI j>icLi ^dill 3 j_*JI Ijjdl <jjva « 3 5_a- jlai » 
j_y 3 (Gallup) <_i_^JL>. Jl^jl .4 <>Ijl>.| (^jJI (_£ljJI lag ■ "I (_yll (j^iLmJL) Lujd Lilli Jdlij 
^jLu jLaijI ( 3 ^-aJ ij • al l. VLi £j_pJI oL>o jj 4 4 >J I CjL^l^j 4-3j_*1 \ A*\Y ^Lc. 

*>?l ' 3j£3 4 ^ . i ' c-\t t~," , „VI ^1 *, /~. /AO — \ 

. Sl^jJI Julj ^L^jlUaX. Li I (j| (J^Ibej jl i t _ r 3 /C\^ — Y 

'4 'J ' ‘.SlfljJI (Jj-3 Lilli >a (. ,lt-» lil gl <>»r I ' ^jjHJ '/.AY — Y 

.3la^j| «J lil / IV , 3 ^ 13 ^ V 

4j^_xigjJI »l xj~i C.^M j-^l jl Li (j 1 » m L^lS 4 K Ai ,a lLILLA ^jl Jl^o t (_ 3 > ‘ « L® jLjlH C.I 

j si ^ K CjLj|j_lj»J| ^>| Ji_ae-Li ul L J. a. j— >SLHJI ^ j t-% 1 1 I (_yic. (_l>. L a_« i^jjll 

L-ij—ptll J _c 2,~itl (j-° JlJ^-U «ilj^>.'^ i_i^j_!lll (j-«J . j. Ai 1 II 4^ajMJI jI— lU I 2, 1 4l«_l^e^a 

^1 ^Xenotransplantation) ^j-lUl £jjJI oLU ' ^jl^ ^ j L ;- ^| 4 ^^>JI 

4jS^1_>.^M i~i\I t(jl 1 11 l^JLaj ijls-T l _ r s>- (j-a ^ 1 >1 ->• La (jl^-uv *l_Liic.l 

Jls" 1 u i 4 _lj>. jJ j, lK~\ 3 -L-ii I CjLg.LlLtaJI JJ4J .4^UI (JjIJljJIj iCjLlLj_*JI i>JUb I 4 . 1 l c. 1 ~ (_yliil 

* 4JLfcJuc 4x. j 1 ii s i 1 1 ^ ^ 4-ilLa-Lo ^ 1 1 l *\ V\ 

: eW^i o\<^\ i\x&\ daii ox9^b-V\ oo\9>«l\ 

jal Jlir "1 < ul 4 ] (3-*^ ^ 4jI 3-° lIILLa U.J.. 1 it jjfc ^LlujVI 3 I Lh° ^aX-jJI 

l^J Cjtf>3Lc-a CjLI^jjsJI ^" 1^-4 i4_i4Ml>-I 1 L> tlj <>» “Lil^J (jj - 1 LV° ^*1*11 4_ijL>o (_y4 CjLI_j T pJI 

^yj| 4 -i.^lLIL tilljL^ i 4 _l 3 ^L>.| 3 j_j_LiSJ ' ^ * a (JjjLjlHIIj L^_aljJt>.| (_tre_i ' g ' 4 _LaL>- dll 3 

JlLa i_^jl>iJ l_l»j Lft^ i4_liLjjjI 4^jjlaj I^jlo (J-aLtlijl L-iJscJ l-IjLjscILII ^jljl^j j_pL>JLl diLlj_p. 
4_ia^L>.^nj 4_i4lll I £~ 3K ( j-a j_l iiSLi j_1lU 4JLiIL>ill Lbjil OJ^ ' al ' f "ill <— ijLtHll Lilli 

.*lj^ Jj. 


QJJlilill QiiljgJI QlillinJIg PgiuJI uUlll Kti mill jlfalll 2006 puia 

wj^\ - (pjxail c/)V\ 9 \ oxjoa>^\ : i - z 

^ 'lj-3 jLSL^l cjLIj (j-° t j. A. c j^LlII (_y^ J t > 1 1 1 1 1 >i>.j 4^jj>. 

AAV ^Lc ^ Eugenics jlsj jJjLij ^ <jj| ( Ti ) Glaton 

,( r °) <( 4 Ja j a ~i a 4_pljj aSL ^ % LdiLa-j jl < ju.**- <- ■< . ai jj» .Eugenes (^yjLj-c^M 
4jjj_j_a i4_lL 2_*J! diljjLiJI (Jl a ->JI (j-a ‘ LuLi-aa £j_aa>- (jl (jjJl!L>. JL 2 , ". c I 

.4jJlJ (^ ^ Vn ^4^Lj_l-a-aj 4lLLvj (_y3 LuLLa_JjJ aLt-ll £_XaJ>- (^ ' L^J-uL^ (j^LaJJ 

ojjo- I ju>- La (jlcj-auj • (3j ® "‘ A O '>*'*• (_ 7 -^- (Jj i.-’i *irU LauLaul (JLaJ 4j| (_^lj La diLauLLj 
Morton (jjjjja (Jjj_aj^> c—ujJaJI aJlscJLoI iSjL^lt! CliLVjJI (_yflj .j. jCa.ll tjr ^ 4jjg.i —La a Laic 

(j-o ^ ^ a j \ j.s~T\ (j£Lc> j-uouJI (jl ((diLu'i? » 4_a_5c_aa». i— c! I £y> jlt^l (j-o 4jj£LU 4_acaL>JI 4JLc.j_a.5c-a 

jjLK jLLs <GlW ^LL Lai . L^SLS,j U^>J! ^lc bUicI tCr bVl JxM\ 
4_JLa Loll LSLaj— a^? (jjj (jLSL-JI (_yj| LaJLu .4_alLaJ! (Jjj (_y3 Jj . .. 1 1 . 4 a a 1 1 (_ylc (_)J\c. Jl 

x r n 2,^-m ^ 

4_j1£LII LlLo. j_l!I jl ~, i ill . i is-> < a Jjlluj .Pearson (jj_auj_jj (JjL£ .(jjiL!L>. -lj. a.l" (jL£ 
JiaSj i^ A ^4_lcLjJL>.V1 4_ujjjIjJL SjJL) (j_a J j (jL$ La^ University College 4_lx>jL>J! 
(j-a Lite CjL>.jJ 4JLc Cj^eJLi igl j-;.u V i La (jjjU ^_yl! ^jjLlII ^ ' Vj ^ ' » ; ^Jj a ' (_JL^ 

.^'\<Liccj Lju-o» 4 SLlI (jjLLsJI aLcij (ju Uj <^tl iJjJlhiIIJLj i3jLaLu»Jl 

(J£ ^IjlLjj .ojJoJI ^ 1 ->.^1 ^alc »i,< uj>a J_».|j i IjLLa^a Lcje_^_La 4_j| 1 <>>'l t j^j| Jl^j 

(J^aLm jAj i(jj_auj_ijJ (^lj) «r» (J^aLm (— il j . a> lJij£ f.[ ta ->-VI jal*J ^j^fl 4-Ij.ti.II (_JUa 
Chi square <<^1^ j-j>a» jLllL! ^LuLLj .Correlation coefficient JaLjjMJ ^UuVl 
(JjaL*_a (jj_auj_u jjU JlSj . (jj-mj— i_l! j-^-T ^Ij-JL>-I a I t ~ e~ V I j| 4 jj_L*J,I (_ y lc 

(j^aJ cr-^1^ j-Al jh» tl .U ij 1 1 4_^J 4JLjjU ^Ic jj_!i_*JI jljl 4 jV — L_uj— ■>■ — LLLijj'iM 

CjJjJLi'iM £j9j_a ^yoj- JLi) 4 *U . ,.t,l 4 _l>. jJ j_l.iJ 1 ajl ca-3eJJ laL^jJI Cj!jLl!L>.| (JiL_a - 1 £ . ..1 j a 

Cj L cua LjJ L ^aJl x £ 4j|jLj>ol i j. ae 4 J^Lj njJcLL 4_!L_aL>Jl 4 _J£Li ^.1 ->-VI p / .. ^ ' 

.(SiiljjJlj (>c. 4 jLL^ al^JLi (JjfcLsjj 4 2^1 -4 jJaxll 

LfcLcjj (^tll L .t.«ll (jj-cll JjI jIj j-LLc. ^ .iLil (_y^J 

jjJ^aj .Right-wing racists jj-LLLL^-JI <« 11 (_1 a 3 (j-® * U ^ ® .4 jl^uIj SjLiL .. a 4JjjJI 

jlL!j_i^M cLilSLII (Jita (j-^uajaci ^ya Ljajij (Jj .Social Darwinism 4 _icLll>.VI 4_ujjIjjJI 
(JLjj. j . ^ a .Haldane ^j^jJLfc (JjLa y-.x ^ — jl a .Shaw j _ ll 4jLjj j. ^ .all 

.jrv..., i »JI u^j sljl ...IL 4jjl_La .Sanger cd^jLa 4_3 L_l^)?L .Bernal 

.^ iji.illl JuJutll 2j_u^ajj 


2*006 Id^gifi 35 lUnii 2 mil DjjiiuJI Quljgll diuilgJIg pgwJI uLuU MM jLbll I 

(jLj 4J3J1L! ^ a. i >i" 4.1^3-111 (JjjJI (j-a L43-. l£.J SjLjsill dijL>.| -L93 

L ya^\. -^H 3* 111 I ^ •>■ <~i~ 1 4 n , .Imbeciles « ^ 1 $ I <» ^jI 3 L ' 3a sterilize ^ 2 «~ 

3-I3-4 (JjJujj jjLJjI ^yxisLill JjS Jus- t _ y lc.J .JLliaVI 3a (j£La-o ■ i ^ £ - J-^l (^jLjliJ 3^- ‘L^Lj-ll 
• aLi^iVlj .3. 2lal «~jl t ' jl 2lal c. 3 3 2" . .. t, 1 131J3.I3JI .a Lx-rnsVI 3 u1_l!I Juj_ i (jj*_i» : Holmes 

Vj .SLJUJi Vj ^ULJ! Vj .3^32*1! jjjL V 3^ 

. I (_^jl_I]| oL-uLt . u i— aLiiuSLil j._*j LlLl 3 3 -i^till cjLj^jJLi 4 _lLl> 3 _iJI 4 ^ 3 >JI 
(j-ljJI 3^Lit_mVI ^ylc 4 j I tt II L-^UtiJI ijjjjLlII 3a ' a ' dlLLfl SjU d-i-a />."' 

' J a 4 jjl_a]| Lljjjl ijtJjLlJI Lilli JlLoJ .( i,r ^ 4 _uljjJI 4 _L>.LiJI 38 (_J-I.ll (j 

JaLail 3-a JljJulU 4 _u-ul_La 3-_d 4 2 la< a — 3-aVl 3^ — C^e-i-Lalj . LlLl>-j_JJ *Lj>.| (£l J-llj 

. 4 _uljjJI diLtiVl 

(_ r 3 (jl 2 , jJa-u V Lajj . 4 -aJJ— 211 4 -u_ll> 3 -i 1 I dll — ml . ..II (_jl-C. (jLa-^-a (jl—L^lj-l^.! lLILLa (jL£ 
^-aljJ (jl 3-4 J3VI (3bl3.i_C.Vl L^JiaVI (_ y lc. L_ij_iJI 3$ i 4 ._iIl 2 ..~i.hi.^ LlLlj v j- 1 (_£l 3IC (... I c. VI 
(_ji 3 S^-ilj-ILa O-il^ (PJI <Lu_ 2 UL 1 _ 4 _l!I C<i,i u 3JJI L-iljUfcVI Jjj 2 . »^i U." , .," (j£[i ^al 1 _lljl>- j_jJ I 

ja£il (jjJLdHaj EllgenicistS 33-Li-L>.3_L!l (jl£ (jjjll Cili^JuUlj (_J3 -ijlII (j_a JljJulJIj dlli 

^tZLa ojLJi jj Cjjl^ forced sterilization ^ 3 ,,. 211 ^trJI J>U- (j_a L^la^J 

L^il j—utj j. o^JlIIjJI (j-a 1 4 a a j»jJL djjLdt ^ .Recessive alleles - 

4l2iLlll>JI ((Carriers,) (jCLal >. L-13 4 LLs v I13 mV! (_^al It luVI (j-a ^ . , ^ l~> , m3 * lJ . „ . 1 1 

J3 4 j iJlso (j£Lq-i ^al La i^^Gene pool ciLl^JI ( Jr a /^>-^ll Lilli (jjj ~“‘13 

(_ 7 iJI i 33 L>-V| Defects « L_ 13 _ 1 _*J l » (j>3 LilLL43 . Liajl ja-4 ,a._(2.»2 ^ai (j-aj — La ojjjuzj — 

(J-al3JLl Ls-Lii cLl$ Laj3 (((jAiitlll «.L$jJI JaLail (JLa) ^jllaVI (jr L. L^iC. ^£3 jal l^j| Lai 
(_£jJi]| (3^ 3 JO Li!Ll 4 (Jlill (J-LLLU (_ylc.3 .aLaL*JI 2 -»- ,^>ll (j^_mStij L^ijsdLa-a (jLLaVL (jl^ 4 jjIj 3 3_iC. 
4_uIj 3 (J-al3C. l.uli (3n_d ,(j>. 2 it 1 1,1 al^jJI (^ISLa (JLiiaVI (j-a 2 j-u^ djLc. 3 A 5 c-a L^j 

al J.L (_y£ Iodine ^3^!! (j-a 4 it, I diL^inJ,! uuai (Jj ,4-i um 
(_ 7 iJI diLliill Lilli (_yl 4 . VI (3_ilalj V 1 Ltiii 4 jLptxm-a LlLj>-3_l!I (j| (_jl 4 . (_y.itfl i(_psl3i£.VI IJl 43 
(_jiil dil I33L1II ^-a-mi i^Lsdl d^jJI (_j^3 . (Jjj-i jl 1 2.11 ja-uLtiJL^ .(jjjuoudl (j_>ill (J^^jl 
133321 (jl (_Ja 3 4 _pe-jull dl LL-aJI (_yLaL>. (_jlc. (—Sj-aiJL ^1 , L\l t ^^133!! (^j^eiJI (JLc_a dL 22->o 

^3^.3] LILi Ij-l-i-L (JaLsd (_jlll 4 JL>-VI (_jJLi (-ijjLllI (J _ i 2 inJ ,l (_ aSj iaLbl 33^1 (jl 
‘.£■31!! Ijl 4 (j_a diLaj In ^ ^3_JI l3ii j . (j^-t-JtZLa (jdLJi di 133 L41V (Abnormalities di I ijj-L 
(_ylc.l diVLaio-l (a^JjJ (jjjll ((j'ujLuSLmVI J3^-JI (JLa 4£.3ajt^a ^ |_3~^ I (j-a 5 ((JLill (J-lxx u (_,!£■ 

CamerS 4la-i>dl aVjjk (j_a (jLiil 33 - 2 j Jl 9 (( JJ ^tjill 3^13 — (_^li (j^J>- (Ja^>L (__, » j jbill (j-a 
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Germ-line (^..i^JI ‘LujjIa .*Lui U_^J <j$SL VI jl U*jjLb VI 

4 jjj jlj-ai (_y^ 4 j Tr.ull SjLLaJI dijl—JV! i>juk (JiLa ^y> LaLa-i (jl£Lal engineering 

4llj! a ' (j| (j-a-3 -2 'I a<C tl 4 _l3 La-i N £ < <■» l i-a j -Lj ^jLdl ^a-t-al ! jjj ( 4 _Lx_*_i (J-aL>. 

. Lgla^Li 4_ul^ 1 « dil£.^aj5ta (j-a (j-L*_a (j^djd 4lal£ 4 u~i 

4j^.i >i4 O-iL^ L$j| (j_a 4-iiejjLL!! (JK u.iVI (j in j j-lt La! 

JjJljs- tiili (_£jLi]| (_£jLaJ J-L^ iJLsJI 4jLLjiajj . 4JjjJI (JL9 <j _a 4_aj_c.JLaj Coercive 

iSJlicJIU CjLVjJI (_y3 (j£d - ^ 6 j' r <— ijLstllJI alj-^-l jl «4_uj£.j_a (JiaVI)) (JjjLlII (JluL) 4 1 a 
0 -ll£ i~ll -a-U-. ,^a Moron (Ja « a j| 4 JL 1 I La 1 i^cL- /", (j| JjJcl> (jl ^L>JLl (_£Jl».| £~i u ^-1 (jl^ 

^LxJ (jlj ‘(SjL*JL! 4-La l a j.s-i 4 3jj i4_JJL*JI CjVLsJI (j_a ijr^ <JL»J! (_,Jb i 4 ^ a_3j_*j 

i4 IjjJI (Jj- 3 (jja 2 aj_c. JL-a (_ r ic. 4-j "1 1 aj. I I J (LlLx^j-JI ( JJ lc. (^LaJI (_paljJl£.VI La| 

(jl j i^~ » ' 4L1 jJi_>iJI Cj 1— «-aLLj>JL I (ja i L» a a 4 la (jV - J 1 a" / ..jl ^_l_l£ (jjj 4J (j i^£Li (jl 


d a -wl . ,itl 4_uJL*JI dj£j-J > j (4_uLlJI 4_lU_*JI 1 _!^_>JI ' > a a . LlLlJV 3 -JI 4-UtJ (_ =r 3 L—lC.j3 

ojub jo-ibf (j-u (j-«J .4_jJj_ajl Jaj a, -a- 1 1 ^j-^l ijLa-d*' dLsoLi t4 a ‘ »Ld>- 4^j^Ja_i 4_uj_*JI JjJlII Lh° 
.t-iUoVL 4_^UJI ol jl j^JI jliejl ^ Autonomy 4-JyUi^VI 

jL-l T lj>-I 4Jl Uj_a i(j j! L)VI JflV! (_y5 ii-JliaJVI 1— lLlj>-^-l! I L-al 

- I ^ J 1 la I j a ^ylc. 4 Laj-aj ri « 1 1 4JjJ a j l^-al Cn nj tj ^ya ^ 

Fit aLa^VI -iyl.._L.~i.iaV j. a~ mil (— iLieJLiVI ^1" < »i" 1 n 4-a-iJLaJ! 1 _Luj>.j_lSI CjjL^» ■ L h 2 1 « 1 1 


(Jj^acILi — ijLitl 4_d>-L (j-a — ^a i t~uaa SjjJiaJI LLLd>._jjJ! Lai ‘.Unfit j~l£- jl«y*u nlj 

.i iV i « 4 jjtj_jJt CjL_^~li >lfl (_yldl| £jA_>JL^sJI J-JlC. 

(JjUJI 4_*jjIjJ ' Lj' a i La J lIc CjIjLlsJI oJufe (Jia jLiejL (Jjl 2 JL a j ajj 

4 JLIL p ^laU ujLaj (jV I VLaLavl oJlLb (jl ^Amniocentesis ^L.,11 Jj_>) w ... jj’.a Vl 
(ji •(j 2 »L^...-v| J-a— c. l Ijj. 2 j a i(Down's syndrome (jjU 4 _ajyLi_a) ^j-JLU 

y« JJ$I JJl£. j_jj ((jtal^s-VI CjV JU t_a SjLj J ( II U SjiJjLaJI LLLp-j_JI 

oj _^_3 idJJj £_aj .(jiaL^s-VI ( _ 3 j 2 ajljL-a (Jj- 3 (j-a 4 _ua"itl dJL^J 4 jj_ 2JI 4_ajL2J,l ui.n La-a i4JLvVI 
iiillj £ya (Ja ‘.4-uLaoVI ^£aja ->,1 jl L)^-L!LlII ^ic. jjjj L» (j-5 

(jl ui ^jlatl jj£, (jj ■ .■ LdJj£j ‘.(_ 7 £LuLalj J (JSLjiJ 4-uUoVt CjljLpJI (j^a C mi ^_£JlU (-u jliLa 
J^Llil (j-a Sj^ 4^j-adtaj (Birth defects 4 jjVjJI j 

(^LaHa-VI jaU. jLLial jJlxj La^ ( Lb Jb»-j 4 _uL>LVI CjIjLljsJI ^^JL. jo^alaj V>-V!oSd 
j_uLj L^J JlS 4_uIjjJI dll jld "(tl (Jl ?r a (_y5 4 _!ljJ^>JI CjjjU~l!I (jl (Jj-d j 4 4 ij. ~i 1 ulj 
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(_£ji (j - uSLjj— a^?lj iK < t.^lj t jll (JlLa iLuljj 2j-i_a-ldl tLuK t a II CjLc.j_a->d,! 

diLc.j_aad,l cdJj i— 3 j-jlLII (J« 7r,"i i u 4ibjL->J! Cj Lj-uLIt-I I bllli (j| jLl!1c.Lj 

(>aj Genetic discrimination (^i-taJI j-u_aiJI ^Ui U*jiAa Ua < J^i 4-uK^JI 

t~il ~tl i_dJlj (_ylc. JL_j_>JI ^-jLLaVI JJ £ ^ -*.tl J.-1-I-U I 4 0-3CJJ - (J I HI < "t,l LlLlaj-jJI ^a3 
. d^4ij i ,i ^a| SjUa. tillj OjI^I » I jju i L^J SdaHad! CliLal jLa-~i< uVI 4lbj_>J! 

(ja akj r . t a j-aL>j (_yJ! CjLLl^JI 4-uiJuJb ( jr 3 ^ ' 2**<tl Sj 2 ' (j| jya « tt 

jjjLLt-mil Lo| . ( _^ulL>-^?l <ja Lr^ Ldiljj i3j Xta (<^Xa. ^Lu'i? Lu-La-j-JJ 4 JjjXI 
(jla >i a-."ill (jl t(jl_i Aill 4jj_aJ! «(j_a-2j» (_yj]| 4 _ujJl]I >a-a^?l 4_4aL>- t4_dj ax a 

4_lL_>JI CjjLa-jLjJ! jLal 1 iua Jj . 4_Laa-je_ilJ! (jJjJI _jJI CjIjIjJs ~i < u (Jjalll 

(_y3 JlJVJJ V (_y3-II (— IJ-LaJI (_ULSO (_yj| (_yjJl 1-dJj (_£| l((4_La- jl-C.)) L^j| (_ylc. ' J ^\l I 2 tj J 3 1, I 

(_ r Laie3j jlj^l ^Liil» j-A (_£5Ji-£]| (j_j£Li Lajilc. CliJiad «LlLo»^jJI 4 , „. i i^tl (j| ialjjj_u^l j_duJI 

L^j ^a-audl cj^L>.jl1JI >b»-j3 jda ail jU.1 iSj^3 ^ i_£>taaXI ^iljjda 

.d'LiiljJ (j-dLla^ 4 _uJljJI al^jJI ( j-l.ni •so Jijr~i < njj ‘. 4 _lLl>. jj >i^a Ci>j L^>.|jj| 

LoJlLa 1 (jja SjLfllu u^M (j_ca -jo 4j_jJjLj »l_clc.^?l ^~i a~n i n i(JL>JI 4jt4xtaJij 

2jL^j .CXa^JI jjj-aj 4, aK (J^l tii!j jua. _c i u iSJjJljv Lxj>- jJj-ICT) (_gl j-a CjJl^cj 
((^^LksI ^JL i odj- 1 ^ oaLUl t-dc. I (jj K_i i u 

(_i^3 4 jLc.jJI £y> LlLujj laj-3- 4 -lulU 4Jl>.^?| 

- \j atl 4 X_lj_ 3 : jJLllll (j-a— i3aj & • •• -»-~H (jl ^Ic Liuk JljJ i°ii ~ll 

Liiljj iy\ l i XI >d, I (_ylc (j\j£a I jjj . liJUj OjJ^La (JjSLiIuJ ' <>"l (jJjlduJ n. ' ^ -*- a 

«(j\J4l_*JI» (_^i>Lie_iIuVl t _ r lajLj La-a < n ail CjLjj^? j_a Ij ^ >i 4 LZb (j| 

. J JVq I jl i 3aLo5dLi ^ju. tij-1 ^j| 

^jl nJlAtl (J _c i i u ‘Labj-^J-3 (_g^j 1 _lLlj>._j_iI I Ojl (j-° (j-aiae ~i'tj 

(jlj t4,j ' j ia~ii>iXI 4_pljjJI aLujLL^JI SjLi^l Jul£. (JaAXI ^-LLa-ua. a jd JLar ~u ul da a t ti*< 

^pdl adadUl iZiichtung 4_uU, VLi t _ 3 _i*3j iBrccding ^lla^a a 4_i J j i_3 i^ii 

. ^Selection (—ilaeILi'^1 ^^tdaj^sl 4_aa*.j3ij ^\-us\ O-a Jiarl/ ul 

Vdxjoiui\ \ d)x»9 x^Wal u\x3>V\ OVui : o - S 

j_di_iJI i n 4idlidl 4_LaI^?l (J^lae_i 4il i LaLc. j-x-i 

m . .. I a £ '^£~' dt^~ a ^i 4 ,>, 4_l-l1lLi i(_iLi_aJLi SldajLa (j J_a 

lij-iie-la i(jVI Lai .tillj (jj 3 (_gl £Lx~u ^aJj . . . ja-Aj^^la (_,!£. 2J j_aae_a (jlj-da Sj^-a-Lj ^JLa-C.1 

JL^jiu (j| (jyl^. LiLajj Lib — L^jLbLaj Clij^Iaj jl Lg ulL-ul la-^a — l Qiu'a \ (JaLaj 
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1 «Ui 4, _i . 4 l i! j K . Ai a j a| jAj t« Jj 1^1 rt ~ t i » JLLh^! j| i Luljj (jv 1 / « >»A I j-ifu-xll (j-a LlLc. 

jJiij 

— (jj 31 « t,lj 4-ajiir ~i m\ jjk Designer babies “Jj (JLALs^Uj 

. La^I x jx 3 <~i aLtic. ij^juuj La^ ja^jsllJI <j-a I Jjj-a (jjjJI _ jJI 

: 4_ialc. diVL*-a Hijlj ^JlSII! J>U- (j-a bill 
(Jj! ‘(jjlj-J j_)jJ S-l^a cJj (_y3j| 4j}i-it]l j) 3 » 1 1 ^Jjl 4- a :_\_ct mil (_>l_ua_i»^fl Oi 1 * **< — \ 
a L,u.li I (j-a ^yju a-3ej V IjJLc. JlC.LjxJ. 1 (. '' /--» -^-Vl CjLlULj C-i JlC. 1 , n i^JLxJI (_yfl «(_t-ulj^l (Jl 3U I » 
(j-a <— diLLa ll. It) iJmjljoj .(Jl aUVl (_iL>j|j (J_a^>JI (^J-C. aLjtjl a ->■ 

.jaJS-jJI £jL>. (jl_j-pJlj 4_alaj^jJI ^_a.i) <— il CjLlLSj J IjjJj (jjjJI (_>-a Lie-ilu V I 

CD 111 j_pJl j CliLiiaj^jJLi i4-1j*.^?I -X ja >^i 3jjiaal.l 4-uLso^M CjL _u3lll (ja^->.~ i"j 

( jJL>Jl aLaLxIal iSj_«JLm-^a 4 _lLoj 4 j a\l b I 1 il A j. j"~ i4jjjJU 

. 3 (Ji-lj 4jjJlU ililll j-^lLlU 

^Lg : Cell and chromosome manipulation iebLLa - r 

(_ r Lc. llij JlS C-GLj i4_ujjjj$j^l ^Ji^^i~ill (JjL jjJ j^LallJ 4_3c_pj 4 _lj»JI Ij jlltl] 4.2._i 4jJI 4 _lIjJLi llI&j-sLa 
L£UJL> Lll-3j-*a La£ .T'l I II ill nVI (Jb=-a 4_a£a dlljjlaj (JGj 

t _ y lc. CjjJl>. 4^i i llIajjL-a ^j^aLli £~aj ,3JjJl>JI CjL>J1jlU £y> J_iJmjl JjJLsb 4 _lC.Jlj>J! 

.4Jojli (jALa jas (jja S^jXI (_^>-IjJII ^js fjja Jj)-U ll* / ujj Q J^ J u 

JLaI^I £-a :Genetics and Genomics ^ - Y 

(2^-a-H-i S$j • ^j..j.~i.l.l \ I j_a_2j| LjjJI ^_pG 4_i.o_i < Cl ll a ^4 4j_^ juloj I Jj 4 Y * * T j^l-^- (_y^ 

1 ^ !>!<_' Jl J_jG_4j/I jl i lj jJI (j-a 4JLi*-a jl J_4*.o.~) (j-a (j- 0 

■ l J-A bej| Li!l_L4>j 

4_uljjJ! 4~il 4 j a\t bS?l t~i\t <>> * t,l ^y> JjJl_*JI Sj-L-b V I CjIjJLuJI ^ 4 ■, ^ U> 

jLa 1L>.| jJLJI ^lo.* A (_ya j-aC- (j-a 4 jI (jja («^>II ^1* .4 ‘.4ibjLj»JI 4_ub>tJ^lj 

4_<j/lja (_7-3j . jl iig ~i'VI ^-ulj ljuk j)L-^ iJjJjJII (ju4-L>- a l, a GjI (_p3j-jLJ (j-Ll>JI 

4 <>> ^ > t, I 4JL>.^?I (j^a (A* * * (j-a 'A'W) 41 a JUa 4_i_<jij (jl ^ «^»~l i4_iJl 1^JI (_^Li_a^j 4JLiJua-i 

4j>.jJlJ jl i i ii~ 4*_4 j/Ij Lilli (j>»l £ CjVL>- Cxse-u^al 4_u j.l.>J I Ljjj^ (_y3 4 jI La^ i llljl Cj_iI^ 
cj^jjll (jV Laaj (j-a jaA (jjllii L^jl j»^LI 4 t siQ -> 1.1 4_L>-V| (j-a 41111 (^ "\0 (j| 

OJA (_,!£. jla^ (jj AC. JlJ (j-a 4 uxil JAj .4illii O-b (_ylc. (Jj /-^ >J I (jlj-J^J V 

.(“ r )(jru^]| ^ .kSfl /.YY JliGjJI Js /A * * (j-a (j^Vl 
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Cystic fjj. juoSUI i aj'"ill JlLa 4a_La-4 ^ys\jua\ (j_a (_^alseal 1 4 _lLl>i]| ^JLillU (jl 4_i3 LLd V Laa 

jjj, dil m>JI <ja — yiiLo — 1.2^ a-i jJ (J Jt (j£Ll ‘4 jj_ijuU I d-uLa Ij_j al ui fibrosis 

4 _i 4_ayl_C. ~ j J ■ 11 j»l (ja^ mi « tlj Ja>-I^JI (jj- 5 It ^ jt-» ^Lo (J <■>"» 3 1 dl!j ^.' * " 4_2a-iaJI 

Si—sLe-lll (ja j-aaxa ^Ic. 

jafc La JijJl_j»iJ 4 _lI-L->JI "i _u J (J t ^LuJ (_ 7 i-£. ajJLaJI (j^J l iaa j>ajJ! j. juh t II ^L Je_i_x u 

jl i( jr a-*JI jl t(_, I a. » II t. aise "ilia (jjjLaiaJtl j-agjJI (jl_£ I jl lac. Llik (J» L u ~i i Ij J j t^>» 

S(_ 3 JLa^>JI j L t-t I (ja dilliLu Jj_3e _ a ja^-il j»l (j-\-j-i*a ‘(_j-lL!u£VI 

(JaaLaJI dj>JI i (j_iL3 :I°^4 jjLu_lI 1 SJyLuJI (j-du-so i«a ae. i 4_L3yL>-^M 4.1L uVI 
«(jllal£L!l» jLu-jJI (j-* 3 (_).» ***» £-j-L& 4JjLtaj i4_p*Lj (j-* 3 La^p^jJI 4jj'^JI i_j_j-ulII jJLa (j\j (Jj, i al 1 
(j^-LC^a (jaa alaVI qAii lIILLa (jl Ji^jJtl <ja $(_£jj>-^?l 4_p.l_l]| (j-* 3 i4aaljjJI ^aujJLgJI jja^Ja (j^. 

jaakjlaT Jiaea jaJ Laaj-3 «.Lia^?l ^aaa (jPJI ((dlL jm ■a-~ill» ju ( JJ L. ja^aLlaV (Jj i^i, >J 1 (_y3 
l_£jJI (JljauJIj . 4_Lxa>ljjJlj 4aaJaJI diljjLaJI jl jl i4aliLtJI diljjLaJI 0 _l>- (ja alj-ui i L^a 

t—SjaLa (j| ij»JuLll Oj£ (_y5 (jj a~jt Laljj 4~i ; u Jl. I A d<aa j ala (jLa3 I jl_a : Life 4 , .. At L t 

allLalj (_ylc Ja>.| ^Ma ^ i la jLLaj j-LjJI ^ * _i tt-a.1 1 jaJLtll (_ r 3 ...^yl_!i_a jjLaLII (_ylc 

j»jLd (jljJljJI jj-£ LLa i(J_i is* a "ill (JL a,L^?lj 4 _jjIj_jJI di 1 _Lljjj_xJ 1I ! jaJl_£. (_y5 (j^-l ‘.4 _lIj_>i]| 
jLL^I _jJ IjLa idLIj (j-a (_jjiS_*JI (_ylc.j SalLLdal _jJ Jjj (j-J^I 0 (j^ ' " **■" alj^s-l 

aLlaLa-a L^J J^ac. 1 . 1 , u (J-Aj L < «~ « " (Jak ^ ~ a I (_^ i_ ^Cja tj^ ^ d A La-^Hlil ^-<-0 (jljJI_jJI 

S J j S~ , „ 1 1 L^jjJlj 

JlLa i(_g Jl xjg ->jlj (_y 1 u a 1 1 1 jj. j>a,ll (j-a (JaLifc jJl^ (^3 i_ x y i ti.Tl JL3 4-LLtaj! i_a3ljJU aj-ib (JLa 
(_y3 (J^aso JiS Lj_^£.j-a dlLa-uaJ allaL>J! diLo-JI t__yzju (jl (_yJI 4ibjL>JI diLuiljjJI (j-aJta dijLiul 
i_ I 4 . .. A*' (j-\^>J| (j| dLlj (JLlLaj . IjLljv | SjLoj (Jj t4.. i.a-..~i.jti.a j Ji c t~il A ,s~> L^jLL 

4 i i i n U dill_i ,->JI «(JjL«~ '» La-3 lil-3 i(_ y laJI ^Iju'iM diLa-aa (Ja_xa (_yjl_lll^VI flU lt _ysjX 

(_gl j -a- i a A J Van Gogh (j^ 0 l - >3 o^ 0 j>j-3e-Lu-3 -4 J IS * tl (_p3|j_ayU 

.Poe (jVt jL-jIj . Hemingway 

(_yll 4-j. i tillla dlJjL^ jlj^a d3 4j-aJI Jl _ i aj (_^jJI idiLLa>JLj t ^C.yLlJI (jLfl iLUj (^1 4^Lis'^Lij 
4JLuia> «Lj 3 (_y3 j-aaJI JjLt 4. t i.jL. 1 dlLpJl HJj Lulill ((j4a*ja) (_y]l ' ‘'A <>> I ‘.(JSl$ ^a^>Jll 

SLLd I Y * jl I * * j-ad (_yJ! j-LjJI J-J-aav (_>iLc. jJ diJ^aea^ji I jLa ij^lal IjLadl ^a^-a-.U ^-a T oJ.1 (j^a 
. 4-ajlail JL».^?I t5jjj (jl (jc yLia3 i4jl5LJ ( _ r aSa (jl (ja LL>.jjl ^ii^l jaJLJI piaiui ^Lalla 
(j^SLi (jJ 4 _u!jjJI dlLu i>i •a-, "ill (jl (_j4kj ‘0^3 L!' L^J-^-l 4_L3yL>-l 4jLua » a dJLljkj 

aL_L.^?l (j-ia aJiaJias. 4 _lLlj^ 4jaic_3 (jL. (^Jl LUj J-^-3 li_a_JlSLlII 4iaabLi (Jj i«Lul_xa 


Qjjiiiill aiiljgJI QiuiinJIg pgwJI uUill a^alUllI jlfalll 


± JL 
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(j-* 3 ^#2*\ 4 < CjLLlj*. ( _ 7 1c. j t a JLiLsI (jl cdJj j,< u J-Aj $»lj- 2, atlj 

La-£ ja-AjIjiSl 1^- L q^e T ij j| »lj. 2, fltl (JLilsI (_ylc. j^-*22j La_2.u i<Lse-i<a llj i«.L$jJI t _ 7 lc. 

fs-gjl a ^ L a isi I ^ i(J» alb LjLul ^_ib LlU abl 5L$3l j 3 _jjV| 4. » _i _i lo j£. IjLa $ 4 _ y jfc 

jj^ '" t(Ja jla 3~tl JLAbVI Lai j^a j— i»VI » 3 <^wtl ^jLjj j^a (_yjl-i 

<_i^M j- u «4_J.pJI» 4Jj_*Jb jj.. j. jlJ I ^1 tillj u (J^S ‘. jj^j^M j-° l£l Cr^i ^ CjI m 

S^llLa 4_2j|j 


au\j 9 Uc/\)\w>V \9 JW\^/>dU : "V - i 


i LLlLs- jL »l j-i-u — La JjL] (4jJLpJI) aLulj^JI 4 -lLjJI 4jI ^c. ^jIj^JI jj^J2JI b 

i tl g . .. _ij_ 2 JI I Jufc jj£ (JLaIL>.| ^1 j j i"i~ 4 _l.ll j£. Ll_x-i — Le_JaL LiJL jl i Ij-LLaa N ala jl 

.(°°\(4lS,2j< a jl (_p3j-a jl t_ j-l*j 

-llj-aVl aLaHil CjLIj^>.| j_a £jj 4 _jLj ^Ij^jJI i_£j_jtlll 1 2 2^aj i4j9.i^iL£l 

jl <Lul jjJI (jlalj-a^L! j£LU .lb juxjuVI jl ^1 43jL^JI CjI»Ii^2,~h u^I j-a Jjj_a 

4_c. j_a_^c— a j| Ij j ,", r ^..Ic. d 3 j ,U~ Jl.Icj . (jlalj-aVl lLLLj JlLa-i 4jL*s>yL! ^ j' '' a i_al A ~^| 
^ (jjjJlj i(_p3jJ,t j..^.k~ V ^j-51 (j-a LgJu-JO 


I jja 4_iJLc. 4j>.jjJ ij\-usj-3L^a ja^J SjLcu^l (j^ 3 ‘Q^y a l t j| ^j. 

,( oV )^l£[_ 1 _ a J| (j-a ^22^1 (_p3jJU_i 4_iLt<3^?t 

ml 4-il (_ylc. t_3j-j«_L3 jL*22_3»^Tl Lai 


" &D 1 - 1 


■Jl JUjLJtJi aQjLJt^a CjLIj-jvI j»|j. 

.(^‘Xj-Ljua 4jjIjj 4-!Le_! 4 jL^>MJ j^ajj-a j_Laj>J ij\j^jjuz (_ ^ Jj^ajLi dlLuJ ^JJI 

((^1 j^JI Genetic screening <<^1 jjJI L»MK^>I ^jiir iJ La 

L 2 j 0 . jj'i? iLa-^iu t>° 4i_u n^£j|ji2_a^ Genetic testing 

4jjIjjJI CjIjLlIL^I (j- 0 ^ic j ■ la >~ V 4 j r I a~->-l — 4 j. , ,, 32j LS^L>.| I 'I ^1 

I (_ylc. (j-tta <~ j_y2lll 4 j a\| -L^lj d j -»- £ < t, I I A <>< 2tl j_J iSLa ‘(JLv (_^l ^Icj .4_al_*JI 
(3^^ fl-jil I a| . (°')4_plj_jJI Cliljl i ~i . ->-VI 3>s HJjL$ 4,lx^> dilj 

3 I* 22 j La-j_a 3^ ^ l"‘ jej La-^-il (J!l_aJ— ^3 (_£j_x_Il!! 3 ^ (_,j-uLiji^?I 

3 I 4_lajv^l a LJsjI ^-U (j-«J • I a ^ <a JSJ 4_3 J_^_22 ujl (jJI A *-ll^ 4_ulSLuJI CliLc.^_a >J,L 

I a I j~jlJl£ Genetic analysis «^l jj JLL*J»j * Genetic test <<^1 jj jL_>J 2 _Ll» ^Mk^l 

.0 )4_jj|jjJ| CjL2 _ij. 11 ^ I « 3tl ^j^.-»- 3tl Ju>.!j j^a| ^.lc 4JVjlI 


'(jjh La 4_ulj_jJI CjljLiHi-VI ' igjL CjVLiJI 3 » La223 

l_Ja qyJ>JI u! ^ : Prenatal diagnosis 3 j^yi ^j-^-ATJi - 

iSj ^ =£5 • L ^jlc- i-3^xI2j| i _yIlJ I 4_uljjJI Traits jyL>JI jl (jIalj-aVl (j-a ^L 4 jL^>^?I jJaiJ 


2*006 35 lUnJI 2 mil Oljlillll Dll Wl QUIli^g DgiljJI uUlll ^olUlil jLfalll 

jt .Amniotic fluid (^LJI) ^^^LaVl J3LJ! ^ oL^ JLa-"“ uLi (Jj- 3 (_).-*> j jeuiitll I 
4_lL33 t _ y i kj iFctoscopy (jCL>JI ji (j^_L>JI jl j»jLJ 4 j^>ajJI LijL>JI ji i«LlLlL>JI LMAJI 

,(jUj>JI 4 jJ)jJ ^yll (Ji-Jj 3 jj! (_yic- 43-tiLa 4Jl ^ jjr~i 1 n~ 

d j S~ / „VI 4 _i^_l*JI JJl£. jJI3j! ‘P'h ^Vt (_^3 SjVjJI (_1^3 (_£j_ie3l!l CjLlLq-C. CjIJ -1 JuLaj 

LALa-i lIILLA (jl La^ 4 3jj, xs>,\ 3j^_jJI (_}^3 j ae 4li~ (jSLa-i diljlj-Lxua^Mj 

j>i kill (t-cjjUVl JLiLl) £jL». t_ii ■>*->.•>• VI ( _ 7 -^ (j-i£jL4il,l (jjjJljJI jdjJI J_^>- 

4di'i?L>iJI i_di3 (_y3j .(_y3ljj L 4 _iLl« 3^M j-Liid ij\jusj-x^a (JL;>- (_^3 CjIjLlILs-VI 4Jj^J 

4 JUJI 4^vVl tj! Preimplantation testing JA oljUi^VI <>^3 

.C'^jJI (Ji»l.l £jjj3 (_yl5l (jr 4 4-uljjJI jl (_palj-aVl (j-a 

^jdl (j_a pt '^ J : Newborn screening 3jtf>n jui^vi - 

(J^JilII (jl (jSLa-J (_pil 3-uljjJI 4—3 1 4 : ;r,<^ l _ 7 IbJ^>. (j_a 33_^>-lJ,! aLjc-uijVI jl 

I J-i JlJsj . 3l_3 ^il j I Sj—iLaj- 4.„j. 7r is> ilj jlA/Ll (JLALj^M i_djJjl (_p=>j_*Ji (.xl-so 1 ^ j a 

JLolaVI jLlILs-I (j£La| ‘( jr 433Ltl (jj_3JI (j^a Clil j n~ < n tl (JjIjI (^ aLajjdaJI Liiti ^1 J-ir~i.i 41 I 

Phenylketonuria j J^iJ! 4 _Lu jj* 4 jjU 3 ~. , J <_p=>>*j AiL^MJ 

.(""^(j-Lta (_yj| JlL ^Uaj ^LjjLj 4_La (j-a 4 ( _ 7 13« II i-klidll (_ -u-mj ^jJI 4 (PKU) 

jjlAj Qdj L^Jtl jl jj&l 4_si jjLiil : Carrier screening cf>>^ - 

(jl jjSLaJJ .(^j_;eJl!U j-tisLsdl (j^aie-AJI (JjjjJ (_^ jl ^ 2 _l> - 

Cj|j_ii3 jl 4(j -\_*_a (_ y i ; p> 4_iLt«3^l >— 3 1 i i ii~^l (_yll 4j*_4jjjVI jl j»jJI CjLLui jLii>.| 

*Ul£. j. ^ A" V (j-aitA JSt (_p3j-aJ dajjj_a LjjJI J^ii3 jl 4(j^ji_a 

^ajJI j_ 3_3 (JlL-a 4 —ljIjjJI (j-a JJ_»J 4la_>JI *b-^l O^J 

— Lia_*JI jh — ijj ‘Cystic fibrosis ^“ .i. ^l l 4. 3..il"<Jlj — ^13 

aj ‘Hemophilia (^jJI t_ 3 jj j a) j 3 ^LUI 3 ‘Duchenne muscular dystrophy 

.Neurofibromatosis u 3^11 1 ^Ij^jl 3 ‘Huntington's disease (jji^JiLk 

L^jyLs- o-a ^ (^ill cjVUJLI cjj^t :Forensic testing ^>4lh i-dati c»ijL3Li.i - 

ja^J 4 -lIAU (j^J (_y3ljjJI Jal_j3jVI i— sLou^l ^ a , 4 “3j ‘4xLi^>i]| 4JliLajmi (j^a 3jl3"u uVI 

4_uljjJI CjIjLj 31>.VI ^3Llj (J« 311 4 O^a Jl3j .4_dLl>JI ‘~il 3j 3 -»-~tl (JjL>. 1 3 .^.~~. t C~ 

(j| aLSjjdaJI tfjufc jJi_33_L a .^L>dl j»Lal 3 jj h> i t, I I 4 I <>. 3tl ^a3^?l jl 3alj_jJI (_ylc (JJjl^ 

(_^j^o La lj-u£ L^jj <_daJI tljlj-pita ^jL3j (^ «.LLaj>.| 4±jjJl4>J VLa3a.| ijJllik 

(jl 3 j_c. j1_j 3L>-VI (_gj-^>iJ (_ 5 jh ‘4 _lLj*_l!I 4 JI 1 1 j_j3L>JL I (JjjSLlj ‘3ju>-lj 3j_a L^3 |jLj3L>.| 

L^-tLg. Jj 4^1 >JI ( Jj^EJ (_y3ll DNA UjJI CjULu 4-l-^> j % (_^J 4_iSyL>.| I—Sjlic^a ijJllik 


Qjjiiiill QiiljgJI QiiinnJIg pgwJI uUill s^olUllI jlfalll 2006 iiffjsJjfimii 

La jjbj l L v )aLLij_jilj 4 _*_iLL!I CjL_ojIxI,I i-LIjJLj da a 7eJ (_ 7 Il!Ij (4_uLL>JI dll 2, j a ■a-, "ill JjLi- 

. Lia-V 4-dl (jj.t-a.~i 1 1 u 

^ i_a j-jLiJI ^ : Susceptibility screening \a)l)iO$ d\wsu»V\^ (xnuWxll £/>o - 

. (J I S~ . „ t, I dliaLlI (-<11 n~ -La ^JLa£.l jliLa (_yS Jls-jJ .lljaJL] j-duLxoJI j-d-aL*JI 

(_palj-a VI Jjtjj 4jal_£.VL jgjLaaj (jalc. (_2J I V \ * jl Hunt d-iLi jjijj-a <— t ) (_y^J 

<i j , „l , „ -»-tl Jaj-a J « 2 3 jo£Ij_jj (_palj— aVI i_dlj jl jjjj < Lg i < n Sjl ae-HJLI dLVjJI (_y_a 4_t IgA I 
. ^ A H,4<xiai aljdl LdJbJ (_psj-*HJL jjjjLIb V (J-a-*JI l _yjs ja-ifcs-VLaj jV (4-gd>JI 


:( V )J\)^\ <xx 9 ^>-V\ cwnUcJal 

(gj-jt-jJ I J 1 4-jj-Li„ 1 1 1 4_lLl.>JI 4^>JL*dl J (4_uljjJI 4 < ... 1 'ifi tl (Jii-a i(_yj|jjJI (Ji-J-lJI dLiiijj jl 
jala-s-a (j a ~ij (gj-j*_l!L 3 la "n La-La j . 4-LajLi-VI dVjl..i«"(fl j-a JljJljlJI j_ljj (^IjjJI 

J V )jl 4 -U — (jLd 4-ajjLi-a (Jii-a (_p=>j— a ir. (1<~ 4 j a A I ( JT lc. 3^*k>-VI aLalc-J jdL>- Ld I 

(-aiiejJL j<u-ujj (j»^LVI SJljJlAj 3j_u-aia 3Lp- (gjjjj (3j-duL-a SaVgJI Juu LfcLLse_Lii (_c-guaj 

tgj...n-...T<.l I (_y.lc. jj_ti>j_Ii_*j j-a ^a-A i-VI aLaJLc. j-a (Jglaj .d|j_JI alj-ilj < ‘ 3 <« llj < Jlj J—dJI 

. jgjLlLJI <_L>- Ls-Li-a IjLJw (JiiaJ jl^ (j-ol j-*-VI j»LLa i(_p3lj-aVI ( 1 II" (JlLa (jc. liLse-i 

Familial Alz- ^yljLxJI j-a-iLbjJI (_paj-a (Jii-a < < I j L < >> I < jl»iLi La-ia < 3 l~ ->■ < 

(4i<-u 1 0 j-a 1.1 u j-ax ljr u^jX\ < o^lj-^-l 4J V (heimer's disease 

L^l j_cf j. 4L3 V (pil (Polycystic kidney disease d L x. X ll SjjulIXI 4_iKII 3 JU- ^ /\ 
. ULp-l (_p3j_aii -(_, la-i jjiali j-a (^jJLJI (_^jJ 

(_yaML-l (jjj-(ia*JI 3^-2]! d ha»i < (i ( _ 3 _LtlI,l j»jJI j-La <_ aLa^l 

dtxiaj CJjLiul j I LjP 4 4^jLH I j a < 1*»~ < JJ J stl j-<-ulj 

( L2_iaa jLlLLVI jl^j < IjjL-L (_yjlj>tl < iljt-'/i-'VI jL^ lil VjaLa lj-a| Jl*j 4j| SjHAll i_dJj JVLL 
4 _lL2j 4 A 1<~ (j(J 4jjl jAI 3jju~u3 jl i~rVI ^js J-i-VI ^a i Ij-fll j-ua 4_*iX < ijlt-< 1,1 (J^- JlUJI jl ^VL*JIj 
ajxis (_ya 4_Lal^ j-jjLlII oJufc jJuILa ( jVI Lai .^aLj-JI j_a Sj^jJll JljI 4-a JLa-.~( ( <AI (_5j-xIiJI 
jl (j^-a-i La (_kj-ju 4lSLii_a La-a ‘•j»3^JI jaJLc. (^ 4_LiiJ-?d^ 4j|jjil (J^L^II (_^jJ,lj (j>LiJI 

(dLxu^ll 3 jJl*IlU 4-xKJI (Jila <j-a-*JI j-a SjL-LIa 4iL>.j_a «ai 4JL- (J^a («(_p3jAL» ( _ r a-(-uJ 

4.,,u„«,lj (j^-*-« (j^>A (jjLaL>JI ( jr iisjJll (Jjkj ^«(_psj_a» ^a-<-«l (j-uLj<VI (_^a 1 4 jlc. (jiLj jl (jjr.~(.( «" 

((_psjJ.L 4_ll_a->VI jj-1 j-a 4ljj t-> dljjj-iJ jj j 1( _(.Jt 1 (j-a-o (j^*-a jUaj.jtd juLa-dl (_^a aLi*Jll j-a j_j$| 

al ~*-j (_ylc. ja^— a J j ^-Vl jl j-j-uJI I Jubj S«(_yxi3j a» j L jlLa-i jl 1 jL-t-al 4.1 jjjl (-aj V jl 

jdai- (-dli^a ((_gj, mi, 1 II i_(. >J I (J-aL$ 4 Ljj -w (O-i-uj j-a al-^ILlVI £-a j..^->L>JI C-agJI (_^a (_j-3g_a-s^>iJI 
. (_ r »_LLL jjfc U LZSLajjAJ j^iKri V j>3 3 jjL j>a (^^LLI 


^UIJL 
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QjjiiiiJI ouljgJI oiuii))Jlq pgrnJI uLuU Kallilll jlfalll 


: La-& (jjj_u£ (j-dl j-“ J>LL (ja LiLja (jSLaa La (^^LlVI (J JljsJI ja-$3 L-iSLa-Jj 

(j-a S«Llc. 4_>tjLL]| CjLajL.all CjJl j*_x_i_u (_£jJI L aj ‘. V jal (_£j_3e_lui jl—LHi-VI (jl£ Ij! La jj 2 ' (ja 
(ja : jjfc Lufc £ UI (Jlj < ii ILa LilJjJ 'J ‘2" 1 I (_y3 ^ 2 ‘ " t <Jl)Ju>.j 4 j i 2" (_y3ljjJI (_£j_3cjJI (jl I jJ I 

j 1 i H * ^ a S I ^ i i i 1 ^ i L * . .. ^*it l a l i^i \ j i ^ t l Laj S4 _lLh1!I i *ll*i int , ,i 

£-J-aa*. (j! Jj_2j ^^JaljJaja-JJ-ll JIHIj i^LlII jdj (^ljj-51 (jjLj_j Jl 4 , 2 , j 2 ■> . (jjj (jjjfcLLb 

,«4_Li-uIjj-u Ij 2, !•>.)) JlS (j-LLLsIjll 

;( v ')^ r Li La 4a9jLL^?l j-tajjl 4^>-j <ja (_y2ljj-!l (_£jatiL! 4JLaa>ill i—iSIjjlII jj a . W,~s 

ol jjjuLi jjjjL^il :Genetic discrimination iuL^. o* 4 ^ - 

jJU-J jLj — (jLja J I < _ y 2_Jaj (JLL 2 jjj* 3 (_y3 l £* ja>- J.£ L" V Jl 9 l_£J I (j-* 3 jaLjJ I — 4 _lLlj». 

.4_u-uLlU i_2jLlijJI jl ^cLLtlll (_yic. (Jj jl i t _ 7 -a-.^->.ll (jl^GJIj iSLl>JI (_ylc. (jlaLLlI if 
(jjjJI (j-alie-iluVl lLLUjI iL 2.4 (j-\_t_*3 (_r^- (J-a-*JI «__sLjj I (jLj-itJ JL23 :4laLm (^ 43j_2liJI — 

. ^-La-Jr-U LLal jTi^l (J-a-*JI 4Lu (J*jv <ja (j^ai-jl IjLp. (a-gjJI 
jUtjV j|j_flVI 4 -xj.u L-x-i-u jl 4-i-C. l_aJL>J lL jJt-iTs ^alij _La : Lt J-cl 1 - 

CjLLl_>J! (jjLLLa-) (2)-° O "'-J ^jlj-jJL-3 i4_ij|jj.!l di L lLjiJ, ! (_)jiL_iji| (^ic. 4—ul ->||| Cj Ij 

4_jJj I jj Cj ' * is* (j IS^JLi.a-i ^ j l_j-2J I ■ Li i ~i i L_ij_Ij_i i 4_*_j_it_iluj ~i . j . i u 4_i ^_Lj.i, I 

J I — (^yx-3r i*a J Ji^ 4 _lLj_>. Cj I jj JlLu ja^-i (J L2la Ll J-a I ^_>J I 2 I (j I La-^ I 2 ^._lLj>- 4,.j Se. 12. ^a 

Cr ^ 1 _ O-^J-^! 


jl jL 2 Tl^VI : Genetic determinism - 

i4_lJL_>JI 4_lIj i^yc. 1 4 a-Iajt a g..~i 2~ Lil ij_Lm.ll jl «.L$jJI (JlLa 1 4 j -ug L ill 1 1 j 

jL r ~ i n j (jl (j^all L>aj 4je_^aJI (^-Li Fatalistic LjjS L^jvjj (j.il<i.~) (_y4 ^ (jJLJLj 

^ I 4 j ii i n | (_ 7 J-£i p I L II cL>-j\ 4 uijLa^a j I ^ a~ ■ n^L!j . i , < « " 1 1 < i a..L_u V I iLUj 

. « Lij-V (j< L-> it | )> ^ya 4_i£i l_aIL>> I al 2 iL jS (_yJ L l! Lj i 4_u2 1 

(_y3 (JjjLI 2j_pta 4_L3jLLI 4lL.il I LilLufe iJmuj La (_yj| 4^1 _lL^?Lj 
i—flVT (jyl^. — 4lj-aLaj 4_*J j-lm Zj^uzj — Cj!jLiIL>.VI (jl (jLSLa^/L ^.Laiaj (jl — 

(jjj^j i n (Jjfc ^CjIjLlI^^I iHJj (JlLa Ojjj—uz> /• I it-»VI (Jjfc i4_plj^JI CjVL>JI (j^a 

^kJi-C. jl Cj|jl_LlIii.VI j:Ij^>.Lj al j a 4lU ( jr 3 I £ ~ a j — (j\j_lJLj3 jl — (j-djj i n a nl i LVI 

( v,r )^4_ij|jjJ| ^ 4 1 j i ->■ 4 _l1j (_y3 2 j_u£j 2j-tiai> 

(_^l 3 2jj (j^SL i ii i4_ulj_jJI ^ag~i _iL i^jJua (_^aj i^-», L_i ( jr ii>jJ^I j_a jjLLiTi. 1L ja j, 2 j i n (j-a — 

^2j-La-U 4 LLl>J! ^a^T-uu-i ^a^"i4jjLa uLso o-LLJI 


Qjjiiiill aiiljgJI QiuiinJIg pgrnJI uUill a^alUllI jlfalll 
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4.. i it xia CjLLl>J jtlaL»JI j^-aOll (j^aJI JJ ^-La (_ ? La- ^~>.ll j-LaLIL!l dlliij-Lu ^Aaj-lm Jjfc — 

jx_l (J-Aj SSLpJI (_ylc. j-L-aLjJ! CjL£^_lu Lilli JmL " J -Aj 4_oLa£i!l3l 4 AK oli (_palj^a^? 

SC^L-Vl ^ Lilli 1*1* Ji 

S«Lt^>L>JI Cll£ jJJI jifl j-a «^2 _(>JI j-LLall I )) (j- 0 4-lLaLaJ jl 'I jjtl J-A — 

j>l Jlsf ~i i ul j-a 4 jLSjJI j£L-aJ i—kjL^j ^4_pljjJ! dLajJL*Jll 4 jj_lu i _ r l£. 4. IVaLaJLl j£L«j <■ 2 m^ — 
Cj!jL2l>-VI (jA«.) jl jLO£.I $j-lujl 1I j-U jl 4laL*ll (_y3 j-j^HJI C-)La j-btll Lilli 

4jL. »■■■>■ jSL-a-U j_-a (J^-3 1 1 ^ -m ,.o.j 2j_(-uVI j-a jjj-La-I jlj_3l_i jl » , ~~ CjLajL*_-a jc. i a. A.Ci-< u 

S<_ijIj 3^M Lililjl 

(_ r 3 jaJI dL^-a^?l i_dJlLaJ j-ifcj S 1 2_i a- (_ T lc. L-3 j-jL2-!I ^JlC. (_y3 j-aJI (_^uLlJI Lil l i-a-l (J-A — 

$dl jLi^VI Lilli Jil j^ila-l (jiaJjJJ jLlL>-I 
j-a 0 1 j^jti 4_j l -ua >J I j-a j_j^j iSj-LaJll 4 IV < u V I Lilli jc. 4 jjj>. I (_ T i j._c^a~ll Jl1c.j 

j-aj . 4_ailjj j a j c- j£, 4_aoL ' £ ' I ' a ~ x_i 4_3j)j._*JU ‘*'1 al r Mlj (_palj— a^M £-j_a_>- i_a_L£j_i 
«4_L2aj_£.» 4.1», ,-ao ^iJl CjLLljsJI j-a j j ■ ^ I-IJ-C. J <1 >1 l_La }L_£ jl ‘ 2 . "X » j| ^>.j_t,| 

. Ij. Aj l-2jj_£ iil IjLd ii l « j a a- j -x_2a i4_l_l23jJU CjVL^sJI j-a JUJ. aJLi 4jI 

jJ — Jl-l$ Li (j£Li <_j l jlojum Llj I La^ 1 Ld La^>- j-a La oij L — L*_La-^>- — <-;-i 1 I < « j 

La CjILJL 2 Sj a -».U «Ju& CjjL^ 1-a-iJJ • Cj jJU ^aJj 4 jL j V j mi IL — 3L_l^>JI JkLs (_ =r ic. LLuSj 
Jl^iJ Ji^ 1 4_p I jj (_pa j-^a I j-C. L_3e_i 4 jj_l>iJ ^a~i , j < ti j^a (_^a j > j l_La^>- j^a 1 hJLSe-Juui 

.4 < " a ' j I j_tX L jjj-l L . „ I 

t _ y IlJl 4_u_jjL2JIj 4_l^>LL^?I j-uLm j-a jJl£. Lllllik i4_^^L>-^?I jJljJ,! tillj c-j-Ljc T lIj 

: J a A"' CjVLta L^c.LjL 4_ujjjVI 4_ajlj_^Jl 4 Irrlll O-aajI 

(_y3 ^aau jl >- j TT..J (Lilli • l-La^La-l jj^-i (_y^l LajV 1 .IL»a 4 _lIL*_A 1I Jla-i — 1 

. d . .. A’' ClSjJl (_y3 I j_J^>-l JiS jl LjLoc.1 

(_y5j 4 a. l . .. t, I 4_ul£LoJ| 4x._j^l>J,I tfjLaia-aj ju 4 ^Jl 1 4ijljl! — Y 

4J|j_*JI ^-11 4^L2a^L (4 jjL 4^Mj 4_t£.Lal^VI 4 "i a K jLji£.VI l ^Si £_a i j|j_aVl 

,4jjjjJ| CjL^jlJI j jjJLaJI (JT l£. 4la^L>illj 
4_uL*-1^Mj 4x,L.J I (_<jI^l>JL <A al t, I LliLajLill j£. ^1 <^aV I j»JlC. j! — T 

4_JM-51luI ( f l j-al 

La^ i Jj-all j^>J I jLlLa*V! (jAa- aj jj_3tHll ^_aLjj ^^3 4£jLialLi jlj_2JI jj^J jl — 1 
j£. 4jLa a \ aj 4_a3lj_a jl l_l3ej ^-luII Lilli (_ylj CjLaJLtllj dll La _rjr, (1i~ 11 jl 

.dlaljLa-^M tillj j-a (_^| ^Lil (_,!£. -j^JI jLa-^1 JajJ L lls (_^l ^ -LaCi - d~i V I l-ljejj . L^lfljL-g 


2*006 35 lUnii 2 mil aijiiiiJI aiiljgJI auiiigJIg pgwJI uLuU KijUjill jlhill 

(^Jl jJLu Vl 1 —cxj i4aLc. 3 Jl£.LS$ iCjIjLU^VI gJLu (jl 4_ua>j^a-sJI (_y3 jpJI (jl — o 

(jlj ‘4 jj-<-u Sjjaaj jJjljuIij njjJtJj (jlj i L^-tk. ^-jLLaVI (_y3 (jjjji^j V <ja 

galj_jJ ^ jLllll 3 3j_*_a ( jr 3 jj j ^ j ' V (j-ijJI jlj-^VI frl <>> -Ll . L^J 4 _l^I£JI 

SjJLs u isi j ae Ai"itl (Ji-JilJI Ij-^J OjL£ lill ljj_j_a 3.lVjJI (_£j-j>o (j^SJ (j? (j SLaJ — "\ 

ilLitjl (^yic. lj-ll-9 JaKII (jjij C^ 5 ' “ALpvU t—pe p -3 ii_dJil IJl£. La-a3j . Jalal! 3j_Jul_ja 4-iac-<a> 

. 4 , ..3 M <>J | Jj3 

i(_yj|jjJI (_£jaelJI (ja 3l 3" , „t,l 4j i^'-y ,",tl CjLjLjjJI ^ic. taJl!) t—SjJa (_£l ^-jLLal f"^ £ ~ ~ V 

. ^ Lull jULJI (j-uljaJ LaSj jl i_dJil ( _ y l£. 4atJ^a=aJI 43a4lja ( jr istil (j^a/jr -Jail x\ joJ La 

4a»-Lj| jIj_ 3 (jLa (_pslj_c.V 4j|jp-lj 4_aJlJt£ (j|j_x-l!l ^aLjja JU£. — A 

i4jja*_i oiLiejl t_ pcj Cj-x_JI (_p3lj_C.V i-LUi (j£. 4poli]l 4, _i aa, 3r All 4,_i _iLa 11 CjULljJI 

4^jLMI (ja 4 x la (_yJI OJe— Jl (_y3 4 _£jUuJI j»Ji_*-l jj. 3tl jl^Ja (_£jJj ^1 <_i-3eJj . JaJLaa (jaj 

3l.ll VI <_)-aJ-I 4 jI£ a"u>i,all 4 j_jS 3l.ll (_yjlj_ 9 -II (jjptlJI (jl^ I ill 4j| ( JJ l£. LlA JUJlJuIJI 

(jr Laja3 Cjl_Ljae-ulj.~i 1 til <-Laj-taiej LjjLc.LiaJj LlL3j_*_a (Jlpsa (jl ^jtVi 1 »j j_4j luma 4 

J I 4-C. JlTi— L.U Sj^JI J I 3 jlijl_>JI 3JVI 4^../a-,a a (j mj t 4_l£Jj .4 -»- < ^ ^ 4 ^j"ij j>|| j <>> a I | 

^J| jJi_J| La-ilj • LaJI J 4i*_3j 1_L^ La ^ ~ J « 3J La_$Vlj ^j-auVIj ^1 3tl 4_SjjJ-aJ| 

(Ji-J-u-u j . Li3L_L>. 4_5 jjJ 3 ^_ylc. 3j t 3 1 1 4 J jal 4j| ^Ic j_y£j_j»JI ( jr L*JU_i ^^Ij^JI J— lITJ I 
CjIjIj-S iLkilLitjl ImIc. ( _ 7 -jJI 4j^_uaiJil CjIjIjJjJ! ja_ikl (jaaju ^1 4 _i a>iltLi 3 JljJlj>- CjLjjJjI 
jLajj jlaiaIL>.Li j ^ 4 . 4 j>-J) jJIl (_^jJI (j^a/jr Aillj 4 _l3 i i^JJI (jLSi-Uj LkjLlitJ I 4-L^Jil 

. LuLp. £ya <^JI ^^l 

jl_LLi.>LI Ltpj-^ ^^IjjJI Jj i~ill ^Jiaj I > 3j 3 tl 4-£j-*JU (jl jl i~ r I (_ 7 JLc.j 

i.Pa 3 4 (j-uaJ iajJ.1 1—4 1 Jl 4 ~i , < a I (jl£Lal (j£. ^-J-2 CjLajJLa^a SJljvIj (JjJ jl jaj 4 m c. CU a^i 4 I lilLa 
4_ai5JI (_y Jl 4JjJa_aJil 4-a j >JI jaJjLaj 4JjJaJ 03^ i-dJil (jLs 1 1 j 1 >i.3j l xJgj I (Jj LjjJlI 

(J^ (Jj>-Ij ( jr B La (_yJI l_J ^p-i l^aic. LaJaj 4_a3 (jl 3 -A 4ajaj»JI jaVLfl ‘. L^jLia£.j 

.3 J •»■ 3 ~ a 3 « n L dllil (j_J^Li JlS 4-LjJa jlj_ial (j_C. l 3 AX j 4 (^3 1 I (_^ae_jJLl (pje 3 ' 

LaSL>J (j^a 3r <~i (JSJ (_yt-a«j 4 j I i^JJI JjJlJL^ I (_>ia^Llj j LLL>- ^ -lialb Liukj 

^IjJuV 4^j_*J,l tfjuk (_gj_3.| ^^.Lap* j* J-ir ~ a >il (jV Cjl_jl5LaVI l *>aj I 4J. ja a (^^ Jp-^l 

,( v '')4JLa j<a£l^t!j| I Jufc 


Qjjiiiill aiiljgJI oiuiigJIg pgwJI uUill pill 111 jlfalll 


2006 pmu jigi/i 3 5 llinll 2 JinJI 
Stem cells : V - S 

(jj-utajla (j£LJ i \ \A\ ^Lc. J-Lo (jlj-liLI 4 J • <>>t I 4 _a£.Jll>JI LjLAJI t— S jjlUJI 

£jj ijja (j£Lai 4il \ WA jal_£. j-Aljl (jlc.1 4 -A_jj-^^M ij-u±-i j£L-u j 4-^1^. (>0 (Thomson) 
4... i 1 1 4JL>.j_a LjL>- 0 £.jjj .j_jJL>JLt 4 _jj_lu_l!I 4_l2jJL>JI 4 j r , l ->.11 LjLAJI 

4 2, iNlI Tij 4_lL>- ^ ^ oAsdl (j- 0 2 j£Lj_a A>.j_a Lr-^J ‘(Blastocyst) 

l (j£La_L3 4 _lL>-IjJ! 4 a J-Lail Lai 1 4 a J AJ, I (_yJ! SjLc. 4-La-ij^?l 4 xjuAJI (j-a LlL*JI 

i>juk (Differentiate) j-iLa-i ‘ 3 ^* 2 (jVI ^d - * 1 Laj . 4 ^ « <>>1,1 4 j r . i^.tl LM-AU 4^ijij_^ 
(Neurons) diUja tl (JiLa . SjjAAI 4j*_iAVI I LjL_>JI (j^. LjL>JI 

Laaj . JlLAIj Ajj. A *tlj (j^L^LlxIl j j*jJI LyLLj 4_AL5JI 4JLia_*JI LjjLLj 

3jAC_a 4-L*jJa_LI 4 _lC. JL>JI LjL>JI oJUfc ^ I jLr“i < u I (j£La^? 4-jj jj. A. 1 1 j_a2ll (_(al^£. Cj4Jl>- 

.( vv )VjI s LAc.t UjaUi 4^UJ! £y» 

jA&LIL^ ‘.4£3Liuil 4_i£i>LL^I I '1 <>»3tl ^ya Ijjlc. j_u j 4_uA>JI 4_i£.ju>JI LjUJ! ^1 jLr ~ i nl (j£LJ 
I Jl^Jj i4_2jj_LaJ! n A £ ' 4jjAu_l!I 4_l>.VI LljL>. 3r."i..aaJ (jl (Jj j 3 t, I ^ j c~ £ya 4il (jjj^_) (_J-"ft!l (j^a 

.4_;_aifcVl Js> 4jLc. 4i£j (Adult stem cells) 4_ilLJI 4 _uiA>JI LALidl Al A~., < l (a-Ab l-olxJI 

jAljl 4j| V! i4Jj_jli 3j_a JUa 4^jjjLa jAudl ^Lej LMA Jla 4;iC.A>dl LyLsdl cJJa JlSj 

LyL>- c j.A~i 4j| 4 _ H v*J h _JI diLulj jJLI j. £ x a (Gage) gjL>> (jA l ‘ ^ 

(j-a al i L. VI (JLaJt>-l iAIj l lSj A' ^LaAl (Neural stem cells) 4 ^ r 4_lc.jl>. 

t4q ' II 4 _lC. Jl>JI LyL>dl (Implant) jajda I t uL i _ y LLaAI ‘ M~tl sbsdljLa 

a l i's\C - 1 (_yJ! (jyA 4 _lLlL>- LALL 4^.ljjj (Jj^- (j-a »l al« Jl Lo-^ i^ VA ^jjlaAI 

jjlSLal 4_uAJI Lilia (jl (_y£ aLaldl (J>sLjj .4_aiM-U i—ijjJAl lit 1 4. a.l"i->J.I i n ^tl 

. L^jI! (j^vlAej (jjAl (_yXa>jJtl I (_y£ ^j3AJ 4JLIS SJljJuv 4jj-jIoJ alAaC.1 (_ylc. (Jj aaadl 

4_JSLi i L. j-iA I ( Evans j >' 3 <1 (jijLa 4_ia.‘.a~) cAi < Y * * T ^L*J 4.2 A I (_>^lj 42LJ (_ySj 

(_y5 (_ja/jl_£ 4^>.jJ (_ylc. (Jj is* Tflt i4_i_iU!ajj_jJI i—jjJjlA 4_*_aL»_! Cjl—jjjLji] 4_iilj_jJI ^alc. 
42iL*jb jjk AjAJI (jL$ .(-jLaiVl LLLLaj^j 4S!la L $i ^-La-i (jPil 4aj-Li-uJI 

.( V, '^4 ; i£. ji^dl LjLsdl CjUcjI iJjlAU 3jl!il jal*jl CliVLta jii^l (j_a (_yi SAIjJI 

CjLxjI ' £ jl r (^gj-taJu (_y2lJI 4_L_ai-*JI t~il 1. 1 -»■ ~ tl ^Jl 4_£LAi'i?L t4_L3 VI (j-ial <>>1,1 CjjI 
Lilli t- j-L-L.u .^aJL*JI aLsejl (ji jJLLaua (JIJlls- (_yJ! ij_lu_l!I (_y£ 4 _j_£. LjL>JI 

i(jjjLill <Ljj V J_a| L^Ia 4 J c. LjLAdl (_ r Lc. Jj J^s ■a- 11 4_cv| ^LL! (jl (^J! L_uj-L>. 
(jj 3 JjLjtJJ j-llo jA-T ^jAl Aj 4_4jLAa L^ili 4_da_*JI (jl (^1 4_3lA^?L 

.Cloning ^l,,<r<...VI :4,ukll 


a*006 5 5 iiinin juJi DjjiiuJI Quljgll iLmugJIg pgwll uUill a^lUllI jlfalll 

— 4_sLaL»- JullSj (J_a-*4 — >LL| jouJI OJ-2-I! ju u 

4_c.jj— « l 3 c. j j o-°J a II 4_L>.| (j-o 4 LALAJI jiA-l 4 jI 4_j}L-«j £-a 

JLiLal Jjl 2.}Vj (j-a UjU ‘.^iSL^jl (— lljj,la"ill (j-0 JljJl_*J! tiili JLLoj .j—jJLAJLLi 

UU aULdl ,!W f LJI <yj 2L^JI A l . I AWA f UJt <> C^L^jUVl 

(_p3j_>3 (JlLa 4 -Jj—ijiJ <• ' * <~<t 4 _l£. J_j>J I LiV-AJI j*l jL-jr,"i„< ul 1 ^ (jjjJa ^_ylc. ^ ^"' *>■ 'I 

. Diabetes < h II ' ^^ajLk^JI 3 * ^ ' ■L^') 1 “ ^ j ^ 

cu^Wj^I u\>oVo^j/i)\ 0 Va9'^>V\ 

BJlxJLU dSLLaJ,! 0-il£j i Lkjj Ji_) SjlSjco 4_l3^L>w^I 1 '1 <>>211 4 / d j < Atl CjLiJl%H!I £^c. IjUju 
jjjJ jJLA-LjI jJjI SjVj ^ *WA j»L*JI ^ 2 a . j^>JI Ja •>■ a ^\c Lkj_A.G dJjj Jjl 

. 4 Jl>.VLj 4 2.1«~JLl cjL*jVI ja-tijj d_xJLo «l>-L>. LiILuk (jl (j-* 3 c^Li . Brown (jjlj-j 

jLaj l ( AT )Warnock liJjjjlj 2j jj L_jJ ! 4_<_dLj^_i \ ^A^ ^L*JI 4 _ r a «ll>J u-dJjJ d_ jc-l T uj 

djl^-LlI jJal (_£jj| ^ A1 ^j..A‘-i,H 4-L>*VI jaJLlJ >— il LT * AVI tjjjlS £jj mi a ^1 Lk^JjLaj O-iixal 
^HFEA) i’ll ill 4-la.VI ^Icj i il -^.Vl dJLuk (jjjLSJI i_dJj J_t a <~ . ) W' j*Lc. 

d_ajLjr~ij>J,l 4JL>.^fl £yi u jLua t^-juuuaii t’lEl ^ la <~ 

4_tg.Ju>JI LiMAJLi 4 Sl«~t,l Cl)L»_i^?| (jjjLaJt j_ul_*_a Ca i uj iY* * \ Lr^J • ^a-4 « ] I 

4.a2_u>JI 

tPJI j|ja^>lj — 4_ajl_t^> lLs £ya t~xaa->.j |j| — sLusjAa HFEA 

4jj-<juJI 4JL>-^?I (_ylc. VI ia~i 1 1 i>ij Vj . 4 j^AJI 4jj>-VI (_ 7 lc. CjI^cjVI ^a_ujj 

(Jjiij oj-* ‘SjdU rJ Ll j t-j-c- LjV->JI (j-° 2j^ (J^x-i (Jlj-4 V LajlIc.^ i La_jj ^ i LkjLa_c.i i _ =T nJ I 
4j_i4j| (_ y la-*4 Vj .(_jjjLjus.| (_^l 4 jjJ (jj£j f-ijj-uj 1^1 jl i£jj 1^1 (j-a 4 _ljj^iC. 
j-taaeJ (jjjLaJL^ i 4jj_iiu_J I 4JL>-VI ^>1 uV J-iJ-i 1 clIlLfc Ijl VI I aeJj. HFEA 

.Slj^al 4-ir i H i~i i n a 4_L>.| £jj mi i II (_yjL>ijVI ^1 i n i~ i nVJ dJjLytjO (_^l LaLaJ 

j_lLl>- j^li^jJI (J 3-44 La-SLa i 3jj is*. 1 1 oJl^j Ll-oJlSj Lkj_^Lflj f«-I (_^j->.VI JjjJI (j^-l 
ol—iLj^ A "ill ‘ 1 4—LC. j^>JI LjV-AJI (±jLaij| J. Q *. a 1 C 0 SSU 

£yi,t u ^ylc. Ij-j^l ^yJUajVI oUj-^JI (3^^J 4LflJ» :3j-Ljj£ 4^>.j Jj 4jljtj| 4 _lIL>JI 4_JUajVI 

4_o.Vl o^L^' ‘Assisted reproduction jlc.LJLI <_iUoVLi jLll 

j<s_iJl 23 (jutu^JI ‘^£>*1 (jjAj . « 4_jj_iji_lI I 4_l£.Jl>JI LiV-AJI ^ylg. 4JLaIL3tx CjLsbjI 
LMAJI (j^a SJljJljv ^llul j-taa.j i4_jJLjJl>JI 4_lC.Jj>JI LiV->JI CjLicjV 

(j-a 4JSU j-aj-ujj La t _ y lc. aLu i LiJLs- I LLai* t * j Y 1 fj \. i La ijJLukj . 4_t£. Jlj»JI 

lLLjJ j a I jj 4j| ( _ T Jt 4.K Adl» : j— Lac—uk . I ^ ia j^jJI (J_j_t^>jJI »l aJLdl (_yic- (J 4 i u II 


Qjjiiiill QiiljgJI QiuiinJIg pgwll uUill s^olUllI jlfalll 2006 iiffjsJjfimii 

La-a-3 j»jlgg> j-gc. (j^LSJI o! M <— tC.^3 (J* 3" (jl ii.L&L»_(_3 

. « l lt> L>- jLj^a-i u 3 to oUe-i^Li 

(jjSLi Vl (j£La-s VSla-Ja 4g£.J_>JI LijLkJ! j>jLg&ILmJ (jl (_y3jL>-^M (j_^a (J-A tjJIJjjJI J.lc.j 
CjLicjI (_ylc. 4^a3 3^£. jJI aljj 4_Lia-3g>iJI (—iLlujVI La (j£LI i(Jji-ieJU Ij-Lca £^ga>jJU IjUk 

IjLik (_^3 (j\ .ualLse^a (j-a (j-LLLaj-a (jAalj (_j-l! ^a" i ni (jl Luk JUaJ Laa ^4g£.jL->JI LjjL>JI 
j»jJL*JI j-£j^a ^jJi_a 3 -Aj ! Higgins j. I •*■ _uk i _yujj^ JL _ >*j ijajtlj (jj. t_i Jc-j (j-a (j-u (j-a— 3 

I Juk (jl . l £ ~ r I « : (Jj 3 ' (_^jj|j iSjLse-lI.1 4£LLa-U-i CjL-je-ijU (_ y ilajJI (j^iLst-all jjLjJI 4_j£Ll_Li 1£^M 
^gj|j (jc. 4 jj mi jt l 4_L>.VI (_yic. CjUej^l (j_jga>jL*JJ j-a£. - 1 3 a iLaLa-i tiling ■ "I Ji3 (Jj->JI 

(_j a I (j-a |jij>.|j Julj ,_^ j x^>, ->J I IjL^J (^LLaJ^_iJI ^J^-LggJIj . ^.g.~i 3K. ljJLa-3j ljlj_a 

(J23 (_ygl! 4_L>.V| (jyic. (_£j-<-u CjUsjVI aljgvLa ^-a-auJ V j^3 lja-!L*JI (^ CjLu^ Anil (_£^9lj i_alaj|j 
(_gj— igL-jJI 4_L>.^?I <_ ll ut •>■ VI 4_x_uk (j-a (jyi^. (Jj , xsi >J I £_a iLa^j I 1 (j£. Lkjl a.C. I 

itillj (_jJI 4_3Lta>VLij .(^LaoVI ^1 1 11 i"< 1 n VI (JlSLuil (jga (JSLcu (_£l (jjjLaJI jJaaej ' a ^ iHFEA 

(JlLa Sj—iLaj* (_palj— aV i4_igvjL_C. (_palj-i:V 4 jj_iji_lJI 4-Ls-VI ^ic. (J_a_*J! (jgi i 3a^ ~tl CjJjI ljl_3 
CjL ia"n 4 . i ti 1 1 J ^aiagg >i" V tiJLl (_, 3 t-> it, I (j-^3 i(_gj£LjjJI aljJlj (_plgijJI (JLL1I 

I • Luajf 3jjwA-jJI 4_L>-Vl V ~i < n~ — LajjJlj — L^-jV a—cjjljVl JLilal 

^jLc. (j_a ja-ikl 4 j x ~i j gj. I (_palj_aVl (jl (^lj (jr^ 4 j^_xL_JI 4_L>-V| ^yLl CLiL-xjI 

j_>a| J-Aj i(J^>JI aL^jlj CgjjLj^l (JLaiaLi (j-LtlU j_Jj_<fug!l aLiJI i(jlAagjJLa (jjSLlJj .ja- 2 -*JI 

.( A °)«Cj J iae.! (jJ 

Cjlg3jL>-^? j^LlJ j^j_a 3^Jji^W&tt dilj (jLLuk 3j_jg^jJI tillj (_)ia-3^j ijJjLaXI (_jjL>JI (_y lc.j 

(jl*~ J La-^3 4 i >i,._( 2^,11 j-la-i 4 £ ->-j ^ 4 a~ (_ 7 lc. l -LLJ jJjlSUI Jl^. L i >ij a 3 -ikj i4_Lae_igsJI 4 jLc.jJI 
(Jjj 3t,l j-tc. (jga» : L^J J 3 ' L^jIj (j£. CjIj . J <^>--».tl | Juk (_y3j n_3 jLieU 3j_uJU LjlggxaJL 

(Jl aL»^l i3j_ioiL*JI (j g (_y3 (Jl 3tWI ^jL»J jgiijJI (J~3 ' V (j_=e_J Jl£.LujIlI LjLaujI (J~ 3~ (j| 
4_2jj-LaiLl LaLaJ Sjj-AjJI 4_Il>.^?I ^-Lua-j (JJ JvjljLjl I ll <~ I nVI J .(jLiJLjJ! ^jL*J 3 j_<IuLjlII (jgg (_y3 
Jgo. (^^3 ^jjj V Clone 4l_u >1 ill (jl ^jjk (J^-aJI i(_yjL>ij^l L j. 11 M < U V I Lg-m.a-1 4 _*_lLU 

LkLjjL>- (_^aJLje_I ti~\ Lilli -^^1 SJljlJ (_y3 4 _lj>- L^j i.A a "1 tcj ja-Ib Lajlj 13 !>-*' 

La Juul 4 — lLq-jlJI aJuk (jl ^ggsl _jJI (j-aj • ' gl~3 ^ I (J-a-*3 4_iLa_C. (_ y Aj K—ijlatgJI (_y3 ^ I Jgjr."i , ; <.< jU 
jj^JI 4 JjL»jw 1 £ aj -w i> I " (_ygJI i4JL_aujJI (_yll 4 1 1 m ilLi «4_p.jLc.» Lkjl_Lg£.l (jgi 

JLa3 I 0 j-a-) (3>-lj-a j^Ll JuLa ^ (_£j_il ij (jjl^ _jjk (j-U^JL3 (jLadJ^/ ^^Lc. (^Jl L^JL>-I JlJ (_^g>^Jl 

Laj i4jjgiij CjLI£.j 1_3j^j>- 1-4^ t-d-t L a-i (j^-i jaJ La 4JL».j_a jaJj i4_L>-L^ LliLp- L*_Lag>- ILIJlj 

.^ A "')<( Lulc. (jl (j-o 4jLag>Jlj SLpJI JLj3 (^yl^. aLajJI (_y3 (3^1 1-4^ 


a*006 5 5 iiinin iicJi oijiiiiJI iiijIjgJI iumigllg pgrnJI uLuU Kijiliill jLbll I 

(_^3 “iajniJll 4 Jl>-^M ^1 -Gr " i ul dl_l33L>.| 4 _loL>. dlLiu. 4la-a (jj-UoiLu-aJI (_psj_jea ‘JJ4‘"' Jixaj 

(_yJc. (O-ifcjLLal (jjjSj -1 V *.Lal*J! 1 4-j-C. jajsd I L>UJ| dLxal (3>-l <3.0 5-ij ju-y -jj I dliLad 
4_U-3a (_ 7 -*J t4aJt m >Jl L>UJ! (J^j jJh i_3 1 1 i>),j I dll J>1, J^-I (3jJta_)a jo^-3 • LfcJLa».j 4-l>-V| 
L>LLJI (3^° ^Laj| (_ p3_)_ia l4_*JL L^Ljea ' d ~JJ ' * ( - « ' jj I (_yall ‘ ~ 1 ' ‘ J ' ' ^-OjJ 3 Jl a « a 

dL>.3lc. (j^- tide- J I ^aa (_pjlj-a^M (Jj-t-al 4anilj.l (3>-l (j-° - l AV ^3 i^» je" t,l 4 -U.lLsJI 4-tfUusJI 

^ j t-> <" j . i_dJ j ( jr ^ t~il i c- lj 3 ij <m L^j ((^j_ljj» dLdjj-i 4 t-» / ..I cl_JU_*J! i s 11" . LgJ 3 j-i Jl3> 

d3LaL>Lj dlaj-aj-^JL (j-3^>JI (j-o j-aaL-uV Slji! (_)ijj_*j (jylc. 3a, 3 *11 4 _l L o-«JI tilts 
(3 La I (_£ Jl-o (J_j^>- 4_l 33L>. 1 LI j_ua (_ 7 - 4 ^ t-dJjJ i Lp3ja>. 4aaaa_j_iJI (j^L. (Jj, jaaa 4a l II 

jlaXI (3-tba^j (3^laj (JjLLo 3^ mill i_d. UjV Jl^-al £-s.i t_a^>.j (jd i4ala-*-!l t>j-4> 

$4ajl_>a 4,jla c. tilla ^aa^aa (J^S (^LJLj Y * * * * j 0 * * * (3-ia 3 Ja>-| _jJI 4aic. (Ja^aaso 3JI 

(Jjk : fcj jaakVI JlJ-aaJI (_y!l tLst-ii^la tilljj SLgaLtiaa^a ^aaa SljJtl j»j-3a (3l (^MaL^I (3-° (J-*i 

S(_)ai51xJI ^ l ^ 4 n 1 1 ^LUI 2)-o (Jal dldj-iall 3 jj i ii ill (_3J 4-u-u-LlL >ugi 

£/mH : A - £ 

4_3e_uij jJuxa 4 Jn t- t 3 i^>jt ^air..~i.iiii ( jr a_L. la iasl (Cloning (JaaaiJUl jl) ^Li-aZLijuVI 

Cai...> 4 ji3 ~tl i^ AA ^4aJi iai_>JI L^L-iJI 4ajal (J-3a 331—i- (3-a (Ja^a^L 4__3aLL-a 4_uljj 

(j '1 1->~ a (3t.l>- ^iaaaJ 4aaaa^j (_yi! lijiaa. J-Lia l^_i3j iS^-aa-^fl dl^lmll J3L>. jaLa-ajfcVl 

jakj) 4a>JL*ll jl uialaeaVl JLac^a (_y3 (3'-L>Jl (ilia ^1 JlIt"! i ul (351aaj i L^a ^j-iall SljaJI jaa Laaljj 

Jlla (3aj5LJ 3 -aJa jf - L > L1 - (35U1I 4a f U5 -(Therapeutic cloning ^MaJI f l ,, 3/ 1 

!JL^ (_ 5 i .Reproductive cloning (jjJl^iiJI fl i,.n „ iuVI ur a_id 4 -lU-c- a 

I Y * * Y jilc. 4 '1 ^ ' (_ r 3j - 4 ji3~lt ^1 Jlir.ai u^l I Jufc (Ja-a (3j-la 3 ' £yi ^La_L*JI (3-a |jia>- (Jal^ 4 Jl£. Liliana 
i«4-alaaljJI 4_3aLLaJI» ^a.mi La (33-a-ali »l,a.lc. 4-Ll. a-uja Eve al_jav 4lAlall ^1 1 n Ti 1 ul (3£. (3-L-l 
juaG 4_aa (3^-* pi (3^3 1 ' 4aaiaa 4 3a 1 LaJI 3^ (3^° 3' ^*1 mm ul (3-L-l pLG tiJLla JaLaj 

4-3^-tl! 4-alLdl d ! j-a-a_>J, I pt^a* a {j\ (Ja i3-^-~* ‘ “ -a (_y!Lc. j . xa ir. a (_gl 3^- 3 (3^ 4 ,ar a-aJ 

(Jalj j»Ji_3aj -4-aldljJI dLldiVI 4_j»_<-ia d-55LL x-uaa 1 11VI 3Le-aa (^ 4—3aj-aLJ! L^alj-a_Sea 
3laa>Jl (3! jad^aj i3d>^Ml (jr-LL. j-axo-aa jai-Caj (_yaa 4al 4 _ r L- 4m,3*i (4laLLj| (jaiaaiJ -a) 

Y 0 (3^3 Sjalla 3' 'Ll (_y3 I jltxaj t_a5j^ (3-a (_)-oLjr..i"il L^-al^l (_p=>J^I (jr^” ill 

3j-ad jJL 4aj-tat-al! £t-0— *aia_ial 1 II (~l 1 n^ll 3! (J^C- Ja_j l^l in i~l 1 11VI ^ <c- I^jGLI 1 J-‘‘l til 33 1 4aaal t_3j I 

4al ZaVOS (jaij^lj (jaiaajaLL 4a ml (_yjL_ja Cxs-L (_yC-.ll 1 Y * * 1 j-il-ia (_y3j .^ A 'L3L>>lt (_31 La l-a^j 
aljjjVL ^aaaiaa 3 (_y3 (3* laxIoiH 4al_je.~i.iul daL^ JiSj iSlj—al paxj (_j3 Le 1 n i~i 1 n a 1 £jj 

LdLub 3>^ idLI_j_aa»Jl (_ylc t_ajl_je_ll! oJL 4> alj-axl JLa£.» tjajc—uk (jaiaj_5 jlc. La5l3 i( jr £.l_a-a>JI 


QJJlilill QiiljgJI QlillinJIg qgiuJI uUlll S^aiulll jlfalll 2006 puin iiffjsJjfimll 

(j-a (Jj (j_a <_)-4 Slj-al (4 £jj Op 3 4^-dpJ jJ j—l 4 (Jla."t->»l 

41 j-iLij! (jjjLa 1 "I I (jr <ia J aJij .«(' (jl 44 V lj-al njj-aLa j_tc. (j4d 4 

^ J -L I J j»jlc.VI (JjLujJ ^4 Cq-L&j lil^ ‘ d tl 3" r I 4dl Jl3IlC.I» (Jj ^ j 01 iLiLJj (j^a Jl*jI 

4 1 Lu ^Jb | . 1 S~ r 1_5 1 ' .uaj I (_j_! jjldi ^_lC I i 42LJ (_4 * L-uU I j» _4 1 (_j-i Li 

‘LLcJlIL <_JL*JI (_4 (j^a-a i^JlLa L-uldl (jl (_^aj i^,>JI <jr^ ‘-d-mjdl (j-oj .CjL^juml] 

.«aLa4 ^jl (j^Jj tja^gadV 

3JT (41 0^“ — (J — ; 3 3->'->» 4 (4^ l£j— au-J! ^Lj±iIli_uV I f^C. (_yJ^jijVI ^ii l . > JLl jaj-auj— a ^yx 2j 

4_l)Li,.u_) V I 4-aljXl 1 lJsL a ^_a| j ifc i LljIjj (j-* 3'l L “ a ^ mi i t J 4_*_HX f J)4^-""ill £y. 

4 M) (*Lp-Vl 44W?4fc4'j t--Ull LLLL laljLid^l J4 >4 4LUL3 .Human dignity 
Ijjds \\V j»l_C. 4-ir m~i nd,l 4^9^ ^Ldl (4 Wilmilt O3 aljj (jU ^L>0 jlaT 

t 4 (_£j|j .4_iJL LjLL (j-a ^LmH ml (jlSLal J4»- (J^al-ddlj i— ijLsJI (j-a VldLk 

i~il J a\t j»jl t 4 jj1 mi ~ 1 nVI 3 j aj 3tl aJbeJLII (j-a 4-ae-a i^>itl — (J_jj — ' ^ " a j 

1 11 i~ 1 nVI CjLae-i^f tlj. (Jj^allJI j-taae ' 4_uitjJ Ijub ^ T ^4j_^>JI 

(jl (41 . 4 -^UJl ol m, M.jll 3 0 L 44 JI <^4 dal A.i.1 1 ljuk JiLa Moratorium i^.A.dl 

alj^x! LX'-V l dd'-Lj 

^'“^aJLiuLa 4jjlae^a YV * (j_a jdl^l j-aVl l_d laJ i^l-ae-L 4-lj- 1 « 4_acJ(_Ll I )) ^ 1 n i~ 1 n~ (j| 

(j^a '/.X ' jae_i jJj Lilli 1 Implantation (_^uIjJljVI aJL>.j^a ^4 ' $ 1 a j^judl cjJl> 

l_4j LT^dj - 5 ^aadj j t-»^ Cjtijj_Lu L^JJ jc_ijLjJI tilli (j^a 0_a-.j^.2"i..i u\ ( 4 tH Cj Id I j_i_>d I 

4-jt » ill j- a-C. (41 (J ~i I ( 4 -*a jad La-^ 1 3j. j a| TclomCfCS t_aljdal Cjli Cj L a j_m_j-a 

41 (J-1-aJ 4 Lkj_a£. (jl (^! - Y * * Y (j_a j-lo£. (jr^ OjLa JLa^ i LuLxjIa 3ji44^ 

3 Jill ‘ 3 « ■>> ^1 t 4..I in ^ Y _j-ae_i 3jL_£. j i"m ^l_*Jdl (j^a ' £~'N (jl (j 3 -^ (_y-^ iCjI^Jllu Cm. 

i^~l JL3 j Id 4dj-^ ^l mill ii V C-i^a JlSc ~i < u I (_4-ll £ Ljl>J I (j I Lualfc 4^ • (4^_?"^ ' ■"'! r (_4-H 

(4-lj-l ' ^ I a odr jui Zlu ul (^dJI J a g Lljca-a- i CjI jJllm lu u ljkj_a-C. «Lae_*d (j^a ' ^ jl ^ 

j»Llc. VI 4 Li-I »1 (_5 jJI i-L i »4-a 4 LaLc. ^ Y ^41 3 - > - (jj^_c i > 1 3 <2lluLc. (_^ i_!l j-ajdl j-a 

(jl t- <j ■X-S j._a_*JI (Jjdo 1 4_jc aj J J I jj_a ^jd Jj j (jlSLaJ (J j >• Vjl_md ^j-laa La^o i 3^1 c. 

3 1 yl 4.3_La jdaj jj I 3 1 _ll>J I ^_a Lj_d j 4 a" 1 11 1 Jj-aa-a ^ _& 4 LI j J ' Lc. 41] I Cj-i.jl! I Cj I ^.Ixxi 1 1 

l_£jj| j-a-aJI (jLj LlA 4=ljdi-aVI 44 (J 4-3 i(4-ljj 4 I II r< I II I (4 CA^ajL a- , ~ . 4u l (4-11 

(_4 4jSui_^d_Lull 4-dddl j_a£. J-a L iti^c. L—4 i ul i~M.< u ^ i n i~l i n 1 1 ((jl Ml 'VI j|) (jl^J_>JI 4_lu_L*J 

(jLUm j—aJlil (jja jd^ (_> *° 3 e 1*1 ^LluJlLluI — Jliill (J i 4-t 41 (4^- — I f^-L-q i~ i uVI <4-a^- 
i lj. T LjqaS (j^^v uii i it, r~ i ii VI 4_d-a^- (j-C- ^di Lid I (J 3 1-> II j— a^. (jl jj jia~i t (jl (j£Ladl (j-4 LaLc. 
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CjjJU ^1 jLa La_a — Ij^Li-a i(_pslj-aVl l 4 La-i i 4 jL jJc_lLuJ I CjLajLc. 4 j'f 

jlj_tbsl (j-a 4. 1 .. 1 .JXI-) (jl (jSLqj l— ° 4— (_3jLj>.| m" j-j lTu La-a t (^2 tj 3 t-» tl 

LjU>. jJabJI (jj *- c 1 “ »' al«ll (jl JlJ^Ls i Cli LLs j22_! I olxJb 0-=e_t^> (jlj . ^ < ii,«~i,.i n II Jahill 
(J^3 i~i i j 3t-» ^1 i ii 2*2 i ill J^_i V l_2j| 4 j ^Lxi. 1. I (j i^l i h 21 i n VI 4 _lL^C. (j-a 3 _jjvjJ,I JljI^III 
Jl 3 ; >i 21 ; uVI 4 -l L ^.C. (jl^ JjJlIc. i^Lstil! j._l2£L ^ Ic. I 4 -l^5j-3 \._Lj ^X_l (jl 

. (j-LLxjl Julj I j fc»" Li ^-i£. 

(Gene therapy) (XmsiloC^Vsfel : <\ - i 

DNA LjjJI joa^j 4JjUt^ ^ . Somatic gene therapy 4 jj^j>J! SLl^JI SUJLlXI J1<Cu 

jl 4 ti - ,ilj ' 4 _!julU 4_uIjjJI SjLU (JL>oL SjLc. -44. l£~ , „t,l LjL>JI (j-a j-±i£ 4Jl£. (Ji.1.5 

CjI^2;« II 4jJl i>i,,>JI 4 _lL^>JI 4^JL*JU Cjj?jL^e_a (j-a 4Ji-£. (_£j_^>. 1 jL9j . VeCtOf ((JjaLi) 
£ya (j^£jb i -I ~>itl (jl (_ 7 _ib 4 J£LHIj . L 1 1 >i t jlAa2-> L>-L>ij ^1 Jjij L^_il ^ 

<jl ^jLLL! juj I lil LjLAJI (j-ujl—a (J-^y U 4_ pljj-II SjUI JjJl_*j (j-o Jlj^Ls IjJ i LjLsJI 
LdJjJ t .4li_a (j£L ^aJ (jj i^JL*J.I ij. 3tl 4 _l2jlU 4j j_m->JI LjL>JI (jl ' a £ . VL*_a (jj£L 

j-ic. 4_iSIj jliiT 4^i3 I jt^I (j -.1.1.14 

uy>- (jy^ (j^ (_p3lj-a^?l ^jLc. L7 j 3 j5£l 4_lIjj>JI 4j>JL*i,l ^=-ij (jl (j>3J 

JiLa (jialj^al 4^>JU_a L yfl ^ I J-ir " i u jU 4 -lLljsJI 4j>JLm (JjLfljLi 42^1 jJU CjjW Jl£j . Ju>-lj 

‘C? 1 11 lJj-JjJIj i(_yijL*JI jajJI i^ A ^(SCID) e^jJll (_ y C.LlU 

o^b-^' ^ iy> jLjjJ.1 (_yJ-C. t— 3 j-*Il!! ( _^Js CjVjL>J,I j. all i~ij i Lkj_ui j 4^mij j-t I o^ a j-‘- u J 

.4_lLl>JI 4j>JL*J,I 4 j i 3 ~h l^~-vlUfl 4_i^>oj 

(j -a JJlX. LkjLjs-jl (j^LaJ-3 4 _lLl^>JI 4^JL*JU Lkj-gjj ( _yl!l 4_xSjL>-Vl LjLia-flJI Lai 

(C^L^ic. 4jU^I 4JjLt-a (j-°J 4,li,ixi^fl 

^iiijooag ,u\^h\ q \ olM/\ ^Ing gialn-\ 

(j^a tfljtC. (j^a ^xa^>- i IiIlLcj 3juj^ 4 jj!jj 4_l1jj j-Lalli •>■ -~i (jl ' 3~ « 1 1 4 jI jl_ lic.Li 
(^^ILxj (jLj.ti.tl (J^ (jl 4-^3 iLLoi V La-a^ ^(j * J j-4> La (jylc. (Jj^JlJ (_y3Lj (jl 1 1 iK a i c 3._A lj-AjJI 
(Jjkj * J 1 k*" jM V 4j| (_yLu I Jub (J^3 i(' ‘ ,jja JjJ_*JI ^ylc. (4JLt3c_a) 4-a^2. _ i > . 

^4_ljil.Ll^3J Phenotype ( _ T ^jl_>JI j. $ Lii, I ( _ r L. a Lb l _c « _c _iL (j_j-^ i_3j-ju (jl (j^La-U (j-a 

V Lillj £-aj i -j f* (_ylc. (4_Lije_a) 4-a ^ 2 j„>. (_£jJlje_l (^JlII tl (Jjb (jlj- 1 - 0 (_yll Ib-A 

tiili ^jj-33 Jj^I cd-tLaJ (j-a : Ij-lj>.|j ^(_,3ljj <—ilj.la.i^>L L—iL-a-a (_^j-iblli (_p=ij-a (_$ I 4 _lLc. j-^Iaj 
4^-i l tfba 4 3 ii - „ jaJu«J 4 jc_l23|j 4jL>.| 4-a3 (_>JL T it ...S3ju»22XI ^a_a^?l j»| $CjLajSL>JI jJb (Jjb ^4JI$ 

. t^JI 41.2*2; a jU 
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SVaxn 00 V 99 U \ ^ l^bodag S\&/» cx9V^V\ xso dia - c; 

j-£LiL!I 2jlc.J ^l~i ■a- Lm (Jjk (j£J i(_palj_a| L^jl ^LsJI C-i3jJI (_y3 diLaL^^I (■ a'uW) 

^ JLa- ~ii >~) (jl (j£LaJ ^ 4 -l2j->JI 4_>JL*J,I (jl h £Jjduj j—i^. I !j|_j S jl ia"i tuA i_dJ2 (_^3 

jllLa (_ r a-*JLi (j* '' t^aJ.1 lLLUjI (j£. l2La3 ScjLaLljM <_iLjs_a£il (j£. ( jr l2r"i_u u (J^3 i(_palj-aj?l aLsJLti 
p £ tl 2t-j JLj_2j Jl3 ' ^ i 1m i"i 1 (J« a" jj| 4-tJLpJI 4 j>JL*JI > ! «^U~ . .."' j? JL3 <_ iJlC. UiuiJ 

S idU 2 JJ n t , n ^yQ : 1 J jL^C_a J|j_^]| (j^a l I A JD l ^ I I H 1 1 ^ 4 

S <M&\) VxiV> auWd>\ )\/i)V\ cwu9 two ja>o <Vm o& £>A\ da - ^ 

La-_- di jf I (jl 1 i a ( _ T ji-*-i (j-^e-i (J^ 3 1 Cjl. 3 Lc.jM cJJlLI «aLaCu» (jc ‘ 42a Lm 1 1 < '»"-»■ ' (J jL>- ya 
Lul (J^d>JLl (j^ 0 (J-A :ja2 Cv°_J ^La Sj^j^u aLj^jjjl j_ic ^a-A CjLsLcjM i * 11 ~n LjJL>. (j* '' ' 

jLitdj (jl 4] (jj-=ej (j-aj ' )<LxLij>*j_Lj I 4-3j. a ~ill ya Lc_jj ^-tlc (jj/jLaa (Jjfc ^*1 S l._i 1 u a'\ 

CUj Jia <_^ <^W^' 

$ f\ d9 \ ViioyJol) ^ajj\jo\iS9/si)\ ocAjoa^ ba)\d\\j W oxk><)\ a>M>\ da - x 

\)W $\\ Germline gene therapy a»boii>d\ 0>dV3d3\ tx»oo9'ib>-\ 

^(' v )VcxxiVjd\ dVx>V\ ^ \ 0Vfli)jV\ <^ow\)^\oinoi\2^jjM9ba9id3\OVj\^^\Qbo^^\i\jjQaxxxu>d\ 

j»l ( d 1 (i rt M iJjljjS jLstjl ^ylc. Jjt3 4j| UJLl I ,y^rr- ,~„ J-5L»j (j I jh£ I Ll 3M^>-I J-A (Jjk 

4 dajj Jl C. 4_^>J1 *2,1 f.\j >.! t-< ^ M ->,H idllj £yA L_aLa-i (_psj-U j se-a-i (jl 

i^ya (jdij-U ! j_4 yjx-ja JjLjxj ^jl ( _ ;r 3M-2*-l J-4> J-* ^Lx_aJ_<j ^jl (_)j- 3 jjl 

IjJl>.jJ iaj-x-1 jl < _ :r d3m (J^L>- 4axLaJI ^4 _lLl>iJI *L>JL*Jt! ^ I jjr ~i , uLi 

J_ 7 l£. 4a-4-ll Lillj JLuLUl! 4,1_c/ aj 1 _LJl 13 jjVI Lai i(_p3lj_a^?l ^ ^-a Jjq!all,l i_3JL$J! jjk ij\£ ljuk ^jl 
i>Juk Lil^Lj-jal [I._l1c (J-Aj ilj ,y~, II fc |juk (J^-3 -2l 2 "i t, 1 cLpljjJI (_p3lj_a^?l £ya JJl_c. 

.^' y )fjyu3jluu U>^l9^ Cy^ 0 dJLuk 3 jJlS-U 

Ol^lsiA cfa (jl^ d<wc^\ oj3u!xxms twx 9 ‘tid\ld\ odial) ornsll bCxlVsjoi) cxdxdil o%\^\ o\ - a 

S Va»\ jMms\ d?Va» 2^9u ol odW ong S\a/9\9) 

‘.(jj/Llil ^j<iC i_3jlic_a jj^I (j-* 3 ‘ Laj ac. «Lulj_jJI CjLlLSjj i4xLij>JI 4 j>JLjlU 4al^ Juu 

£1 is~Ti I LI aLuJU^JI Cijl^ 1 2! La i_3j_* J JL>-I ^Cjl_cla~ill lLUj 4_aK j^3J 4, iK »jn (j-a-3 

La (_yic. JLadu j_lj£LI 13 4-p j »d )Lwj2Ld atl$ (Jl-U! 4i^uj 4 Lajj 

4_jj>. jJj-ljJI CjLj 3^L>.^?I tjy !L>.Li (_£ jJ Ic. 3-J-di t_3jL>2,l jJl^lj . Lk J ijI _^3 4_lLc. (J 3^>2 (jl (_p3j2Laj 

4 j i 2 ~i 1 1 jya tji-ffc (_yic. (Jj is* ^11 IS1 a j < " (j^a ja-A ja-<kJL_>-j aLdjJ^fl (jl (jdj *JU 

jLsbjI (jj3 J i 2~ , „t,l 4 j_j_lj»JI ‘ ~ 1 ' J < 2 ~ 1 1 ^J^>.| O-iSLaa _jJ ijliil (Jj. l< u ^ I r i( j$J .4_ulj^JI 
L^J j_3l_jdU ja£.jJI i ji 3 lOj^a-a (_y3ljj (_paj_a 4_ulj_jj| 4_uJLL^iI 4JL»3 j 4j_^aLa 4^jjJa 
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1 5La < 5 cjL>JL*J,I lilJj JiU, ojL_*d JUJ! <>a In ^ 

cdJi (j-o i_ajJ^?l olla ^aa ^agl^aj (jjjll <-di!jl 4pJLJ>! ojufe Ljj_na 

j^jju till i_dlj 5^-anJ.I ,~il 2 it-, 4 _l2j (_yic. «4a j A~ a» 2j..i,ujJLl 4 2 1 1-» tl jjLi l_La Lal^Jnl 

(jjijJLl, 4 jjLj 

0\<\yjax)b5^.V33Vj^Gi^^ o 

oll_La-.ll oldlj-l] JiauLiuJ 4 2l«"t,l 4_La^La»^?l 1 '1 <>> 511 (j! 

LLn_a (jja Laj. -l L j_a 4£Ll.A ~. aj Zj. 2 .x j> L1 jJJ$ Gene patenting 
.Informed consent 2 2_ia! ^i.! Jin .4j^_p>JI oLtaMnAM 

(jl-m-iVl j JT a 4jl .>> f* I £jjj Jj J **•" l3j ^ '-dljliJ 1 a & 1 a £ mi ill ^a-mpdl , -lIs ^_ aj 

J_^>- jliti (Jill 4jJeOaJl ^£a\j . OJe ^ Jl IjUfe (j-an 4_*n>j-a L^ia Lqjualj (Jill 

. 1 WO j»Lc. (_yl! I Ju Jljsoj i >LiIa dljjJI ^l Ij.xh u . 4 -Lijlj (jLt£ j| jti-aL oLipaJI J_i.a-...ni~ 

Asilomar confer- jLa^L.. ut ^_a-,J-a 4 Jc jlt-a j a ,j a ^1_*J1 Ijla (j_a J_i_a j $ .*< ^^a jJLc. ti^p- 
UjJI OiUcjI (j-o 4_illL>J,l JaLaj^l 4_uj-aLaj 4_uljjJI aOuJLl^JI i—ijLad aljpJ 4-p.Jj-ln J_p>- iCnCe 
jJI aLp^lllIj 4_iC.LaIL>-Vl 4-JjjjjJ.Li JU.2 , La_La 4_ajla 4-aM-c. j- 4 -ij-tl i-dJa jOIclj t(_ i ^. iHiLU 
4 2l«" t,l 1 ,1 <>. 2tl ^_it> "j 4-jj.lc (_ya ljj-i oLaj£L>JI O j_iej| i 1 *\V 0 J-Laj .1' LaJjtU 

l^I i ii ill iiVIj i«Lulj_jJI 4 jJl£.^?I JiLa i l_ < , n->- 4j^pJI 4 _ll2jJLj 

oljjfallJI 3ljLie_a £ya ^ J_a 4 jj j ->,t| t~il j a\l -^*^1 , i ilt-,4.11 jjLi 

^ M j i ^>3 1 3 ^ya , Watson - , „t->lj (juA _!•>• (J-a^. oL*_i^M ^_^a 2iiaL>JI 

^j,1_l >J I Jjlj iGjJJ 3 . 4 _i A 1 1 4, ,_il_ill 1 j»L^- i_ r ^ L ^j-^ 

0 J-& jJ-p) a ll J-A..r.ll (Jj_j_a_HJI £y> aj-p- ( _pi T p^s_itj — ^ d l 

oLe_)}L! I' ^^ELSI 4_ic.LalL>-'iMj i4_ujjL2JIj i4ja^L>.^l al <>, 1,1 4 . , lj jJ ^/o LlIL>. 4 i.luIII 

1 (jr^^ 1 ELSI 4 la- 11 4 ts\ ls\ dX I 4 JJL 4 JI 4_ulj_jJU ^a-C.j • Sjj-AjJI 4_uIj_jJ! 

. jG .>>1,1 | Juk (_ya 4i5l4]| Oljjiallil 4 3-w\l a fjlc- J-JC. V L^jl^ < Ljj-Lm jVjJ 

JdVj ,jal*JI p_.l> ~1 4_u_jjla olc.jHit >3 ^_^a ljr A ollpJLi 4 _i^sL>l]| olaljJJ 

I 43 I j JL>- (_ 7 4 ^ ^yJtliLlJ . 3jL l2jOJ SjiJjp. I 4 ] ^ljZL>-! oUljJ jJuuaZ (_ 7 3J! ol£.jnjfl (jl 

jl 44 a^L>»l (jj£2 j>a iJLa. ^1 t _ r l£. 1 L^jLal JlIcIu-uI (j^Ll ‘.4_la^La»l 4_iaM^>-l 

1 Ll 3- I ^alc. j_ya SoL1-l.->J 1 oLal Jl-ScILl liI ^_ y jk La ■ ^ ^ a JIJjj, ^1 ljui .1' V ^4_LaM->-l 

4_lL>JI 3al_La jl IT) j_yJI iaLxla'^lj i4_plj_jll oL ajUfl (J- 2 jj oLapdl j»3-23 

j>a j in ill (Jj- 3 (j-a eiiLl _i.adl L 41 jJjl* 3 (jpll 4 _lA_iSL 1I (jla olaljj ^jjjLa tJ7 ^3 -^3lSLnl I 

/\ (>a 4 3 t y> jf .Manufacture 4_^L /\ .Process 4 A r L^jf ^ 1 
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isi*! ier !llILlj 3' A ^4jL*^ j\ 4.K i — jL^agj>b — jl La £y\ < n>»*i 

Jj-sdlj .4c.ljZL>.| (Jla»"< i ul J 4_i3jL>.| j! 4_u_jjL9 CliLalj_jJI (_£l 4-tb. ( _^ud 

J. ir *i t ti\ (jl (_gj— >J I JjjsJI IjUfc yJUJ . 4-^a I Jlir ~i . i a I (j-a (jJj-^>-VI ->l * i'll ul j-4> 4J £J_LaJll 

4_5Lxii'^Lij . fj it U (j-L>JI Processing 4_>JLsL J a-) 1^-oLS (jJL ' i^aJl a» I 3 cal m ~>JI 

Sj-ILaJI — (j£b ^a-I oi — j”^ 1 a (JiLa-i bo i LaLc. Y * 3 jJL J^><JI I juk j.jj -1 i<_dJ j 
(JiLa (jLi^ (j\£La-i (jl _jjk LLa Jl_j_i^j_3JI c.<-uj ^Ic. IjjUa aj-aJI ' £ j 3 

SjJLall JLa3 (jLSLal cr^i O' tj^La-i i4_jjIjj 4I_Jj 4-) 4_aL*ILa £-jjJo»l dilaljj dJjLLal (j_a i4jjL>iJ 

^LajCiIl jl 9 idiVL>JI ide jure (j^jLall yyjy 3*111) (Jaai aLLac.1 (_yla 

i ^Lx.ojj-a jjul Sal j_u ^Jbr ,.ill Terminator jjju JiLa T'^de facto j-aljJI jaSbtj 

. Lg-tjg. (Jiol i^jdl (JjJudll L-ua a. I Jl^Ij (Jjjusscji jlu ^Lul I 4 'f\ a J V (_yl!l 

(3>. (JA-a 3 Jl_C. (jj 3 -w (_3-II **■'! a J^l a t s 3" jjfc i~'l -»■' t C-J^ ~| -v. I dllal^J ^_La (ji 

LlJuso (JlLa-l CllLla.>JI c '^ c, _9 (3^^ i^uJI Jljr,~u uVI n-d^LlaVI 

a£U-a ^c_ujj j_Lu3 j! i ' a j ^ ' _jl 1 1— Ll i ii (~ii ul (_ 7 -tu JL3 jjl£bJLa : 40 1 j ^aIO>dl 

. da. St 3 ) JLvIj « jJlj» jaljLieHauLl tiiljj i4_aaSLII 

(^^LaJ SJljJl^. dilj—iu ^yl^. tjl jJLJI a ^ljJL>-VI Cjlalj-I L y‘_j -LljJj fa, 11 j 

t_jI^La I a A tjl~i 4 % j__aVLl ^y >~ i ■j&J i JLH.I J->-j-t u (jyLc. i3 Jljx_1I,I OjLjV _jJI u a '°i ‘. L^-ta jLiill 

l a i4_lIIj Jl_j_3JI 4. ia.jLII — 4—iSljj-a V I < a 1 m~i i nVI 4_a^bt_aj ^ySbj^a^fl ^IjJLi-VI dilaljj 

(—aMasdl 1 1 34 ;(" )4_l 3 jJijJI 3jlc.l j^yJI Sj-iToj ^LLjcj dilaljJ LaLLu LiLLta-i 

Gene se- cjLIa>JLi 4 _lLi 3 -^jii!I . Ij stl ^ljJi>.'i?l calaljj 3j'? ■‘ x ~‘I ^Lajj^l 

sIjLUIj ij»jl_c. i _ r j_*_cii t mu a_g ^yJI S^c-tislj jl 4_£j c . i La I j_jr ~i t a I L^J (_y^]l (juences 
(J!i_a i3Jljj>._jJI (Joj-ujJI j_yjLjJj .( " ' Lauj LaJ.1 oJuk (JiLa (_y-l£. 4-ajL»-i5 dajlj-tia 

3^L>- i4_dlj Ji_mJI 4_a_j£btil tjr jLOa..3llj j_g j.j 3 till J-aJ I (_yic. 4-jjj)j. Q->, 1 1 dajlj_JaJI oSJt 

j, ~. i >i a <_yi£. OJj ^_jJI Lh 4 - 3 liia-S-!! all J-&J i4 ajSL>JI OUdJ (±JL_!lII all 

(^j-^jjSLII ^yl\ ^ljOL>.^ I dilal^J ^ L~* I * ** <4 ... St ^cjjLlII S-j~a~x-i.u idil < n i njJ.1 

. (' ' ci^ 4 jl r ^_ 4 ^f| 3^ La-ltLa i^_y£Lj^ja^?l 

^\/j>V\ 0 \<\/)\i \)3 

Mittl_j Jl>.|^jJI (jj_aJI 4 jjJ^?I 4x.Li-uaJ ^_£j 3 A 1 1 j^ajLJI i^~ / ..» ^2^>J| Cjbejl (jl — 

iJLv (_^l (_ylaj .(jj^.^?l SjjJusdl CjL>JLlUj 4jjJ^fl ^LL^? 4 T LauLau^fl CjLa^lai.1 u Liiljj 

t / ^wl i^s \ (jl v 3 v 1 ^yJL-JL s t LjL>iJ LgJjt »"t i ul (j\JL 1 l . j u tdlLaaU <S1XI i?JLik ^j-a ^ \l a « . .<*^1 3>-i j a a 

.(" r )^|joa.^| CjLIjj (Jj^jejjjj — CliLaiSLj i4j^5LaJI 4 jSJLU ^La^v tiili 


2*006 35 lUnii 2 mil oijiiiill ouljgJI diuiigJIg pgwll uLuU KAUtlll jLbll I 

jjIJlLJI I jJlU 4-xalll CjILi^JI 3- 0 Oj~JlC .3 CjUIjjJ l_i2SLXI — 

. 4ja j, u LLI 3-JC.3 SjuAXIj i 4 _lL'>VI olaL Ari^VI jl cjIc.IjZl>-^LI cjUljjil I 

cjUcjVI <jl cjLjjV 4l*^ ciiL^j-Ail j_ylc. cA*-y lS^JI La iJL>. l 5 * 3-lc. ch° — 

' £jla- j liU ‘.ugJulA-o)) L^J 1, mi i CjUI^j j_ylc. fjj i^^tl (_ i f 3a j_yjJI 4 _lLl>JI 

IJl^j jj"'-a-itjJI j_y-2£Luji j»l K^jlipJI jJVt, iTu aV 4_2 jj_L 3 j_yl,C. 

^ cAtt>Jl) 6\/j>\ C/U\/) ^qV>0 a» 

(_yic. fjj la Tflt CjLlLLj 4_*ajl (J3L1 ajiatafl CJLV3JI t^Si 2 ->■ t 4 _jJLLs_jJI JubL*JLI Ct>i J_Sa — 

■ t~ll iltatl (ilia t~. ' ^ Aj Jtaj l ^ ^ | j»Lc. ^,Ii>JLl d 2l«"a CllLaLuJ CjIsiIjJ 

4 2 1 «~ a Cjlalja Jj - a- i ii "I 4-uJLl-o CjLJLLaa 3 Ju JLC- 4 j^L>- CjL£j_lu O-a J lS 3 iiUJi JL*J — 

. i—jJ I ) YV j_ylc. Lbi JiC. ilj ja_jJLL>i]| CjULjJ 

jl 9 tjL^ ^yjjt i~i ^-j^-uua j_yJI 4 1 1 ii i tLjj . Y * * Y ^Lc. j_yis 1 j 4 i iij ^ j-.^u.l ! I J^—i^l 

. 4-ifaAJua 4avj Ja VLl 3 La JlSj Lilli Jl*j i Y * I * j»Lc. 4*1 iV a Jl>- 

3a.Lid ^aj^ 3-lb JlvIj (Jlxj j_y-JI 4-^LuLalj jJI 3 jj . 11 i>Jl^j ^_|L>|~|1I JiC.3^ jJ-LJeatJ (_ i I i n 

4_2l*3iil 4jI i_uL_l_i_u i 2 ir (_ j-1-j-u..i ( _ 7 ^jj_a VI ( ^ r a.ljL.II ^aJL>ill 3c. 4Ji]j-£. 4_a-.._i."i 3 .Craig Venter 

I t ^ « a 1 £j_i| jJL 3 iNIH 4 ->■ <^>l t ^ llajJI ' £ * t, I 4JLa_c. aLul ^Ij-ILi-VI CjUIjj ^-La-i 

The Institute for Genomic Re- JuUtjVl jl^ ^1 4_lLi jiLf cuL*/>L! 

Cetera genom- 2^ j-ZA ujLljl I 3^ La ^ ^ 1 IjL^iLl «TIGR j^u» ji isearch 

^3-Ll>iJI g-lij (j-° J3I LjjSa-i » l^_il (jlc.1 4 j^>L>. 2^3_ioi (_j-ib3 i4^.3_mil « Cetera » cLap- lies 

^yL. LbjL£.L-u ^yiii 1 3 i Applied Biosystems 4_^3 _lu 3-^ La ^ r _i_a u \ “ i ^ ^ » 3 1 n . ^ j L—l! I 

.Gene sequencer 4-L-ta.j^iu.ill l j2tl j-jLuJ jjl lIj* 

(( I3 a 1 » J3I ^_i— u2_lI HUGO ^3_ul>J I ^33 mi a 3 1 i— Li-uV *13 1 1 1 a 11 a i3_>- i". il ^ 

4j| La JLl£. 1 — l^>j L U.U_| >113 2-aJi 1L ^_y_aJL*JI J-a-IL>JLl C-Lll-Lal JlS I 33-lo-jJ I j»3_l ; j_>iJ! 

4^>-Lil (_yJLLlL3 1 4-3 1 Ai~AL j-& ^j-Zj LjLVLL L ^]s u^>- (J^ ^JjLLLl Saljj (J.-t.a- , 1 L3 33-iy 

4 _l.i_Lc.VI jiaj JlJU La^a 1 1 i , n 2~i| 3C. 4 j 1 uLluVI CliLa3mi uJl^J ^yiLsJL^ jaLdl 

jJ3JLtJ ^3 -I_l>J I £3j_Lu^a t _ r gJ-Lm 4j| L^2^3 (jlc. I jJl 3 i43j_c. 3c. ((j^LLlS)) 3JJ tilli 3SLI 
J a c. . ^ 24 iLiUi 3^2 -»- ~ \j cLlc. «4 _l!3I o^^-uxa)) (Jjl 2 JLj 1i.ULi.4a 4al j_yC.il) Y* * I 

4—UjJ.I (jtalj^.yU 2 Laa^jJL I 4-C.3.ja.,!l 4 SM 4 3*1 j j j 4^ tl 3J. ^ 3 I 33J3 | 3^4 Y* * (Joi-Luj j_ylc. 

ol—L-a^-U jaL^-lIV i4^.L_nJI jlj-a j_ylc. I jV^i 33_LLa A* l 4 "1 4 J 4 cLLL) — jaJL*JI j_y^ 
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JiiLajJL*J,l fjZ j_gjl i>i~ ( _ 7 itl — c h li- lTjLLl-jJI ^ya aLLL^JI 

J-Jj \ ' ' ' Ig j' c. iJjIlxj 

i_£j| La-a iLillit aL^jLi-a 2j-^l alj_ilaj V! 4JLa-* 2j _ uj £jj_aa 2 (j-o HUGO (jSLaly jaJj 

•J^-J^a cisj yS ,U I (j^a al^i-i^M (_yll 4 jL^_2JI 

(j_a I ^aji*J 4j I j Li*. I (_ylc I ja jJLjjseJJ (_ y a ^£L>J I mi 1 1 a H* ^a t yuj£ ysyaH Jl3 j 

(_yi!l diLajJuJ.1 (_yll (J_j_l«3_jJI (Jjlj- jTlLl^ (jl CjJl>. (_£jJI (j£J n^j. ni < 1 1 ^ 1 _l >J Li 4_t^sL>JI CjLLjJI 
4, "i j >1 1 a j-a £j ai jj Y * * Y jal_£. (_y^ Ij-jJLt i u 4^j~uu (jJj-Ib (jl (_^j-3 i LuLje_a 4IL Zj-lIi L g. _JI cJLasji 
i_3^_>J| ja*.j (_y-U- aLl Li* 4 a g U 4 -Lx2-L!Ij .t"°^_ijJL! V (_ 7 _i!l c-iLtjjL! 4_^L>Jl 

i I J^j-a I jl>-Ij IL i~i Lilli* (jla aL»-jl £xa^>- jii-i3 (JLl 3| 4jxx < u (_£jdl jljJLa-ii/Vlj 

Uj. a <i tl LilaJ 4_p- jL*JI i~il 2 j it-.~tl LiulSU ^ajijpJ! SaljaS ^aJLc. ^Jl i_ktj jJi (j£ Li ^aJ jJL 

. (jVI 4 _lL ( jr * La*. ^ mi i tl SLja. iLfljl yC. CjI j) i i II ^ioJU Juu I 4 _l1jj>iJI 

:£\/j >V\0\<\/)X^^\ 

jJLa_£.^?l 4_iLa_j»J 4-jjjj..io CjIalj-aJI (jl ^Ic i4_>.|j_Lai ja_Ajit£l (_y!L>. tal.a.L.tl <_LL.I J^Ijj — 
Calalj-jJI <j5J .4 _l]LlII CjLe_)^fl (Jj_j_a-i! ^aj^LII (_yl*. ijj l '~' *»-l t 4 2tl 4_>.Lilj 4_ilLa>^?l 

L^Jj 1 4 X I lLsJI ' .^.ii L' ^itl a l—l i-A. 1 >L! 3 ilHjI—BI La i^^fl ^ n I t^ tLill C. ' y i "a.^0 2il C. ^_La-l 

(jj Lit-Ljv i((jaL>JI)) DNA LjjJI CjLlHIj ^Ic. Lilli I^y> (_^| < ' Vj .SijL^ta CjLal Jl^t - !, i ul 

i_3_jj_xl] Copyrights a 1 1 4_iSlUI ^^2^- (Jj/a- 1 >I~ 4 xLuJ liiaisLa. LljJJ SaljJ (_yU- Jij) i<-> >>tl 
.(""'Loti ^^4^1 (J-a-*JI 1 4_p* j-uua j| aJuuLak L^ia (_ 7 ill 

lilti 03^ (_y^ 4 jj-Lox!I Cj1_Ll>JI (_^3j -uq ■jaj Llilaljj ^JLa ^jyl*. 4 _ y aji_ujJI (_psljJl£.VI (Jliaiuj — 

4^j cr^-J i4_ Lu-jj Ji..a - 1 -u Lia (jl I IJ_a 1I iij—i!l 4_jJyl..a..i../^l 4 Jl^J 

(_yi ij-au (j^ 5 - (_yl* (J *»■ ' (jl La \j 2t (J^eJ V (_ylLi!Lj ./>. 1 ... ->.t LSULa ts\ -^. 1 1 
. ( ' ' v )4jj_iu-iJ I « Ua lj^>-I I » (_>^5 j ' i—S^jLH I ^jii La _j-*j I aLia aja>- j I ja>-T (j^**- <~. Jmo. 

(jyLL (jja j-a^l JjLu (jSLa-a-3 i(_£jLajJ! LjjJI (j-asitj ^ljZL>-VI CjIaljJ La-^Aj — 

LijUilnl 4 _JLl!I 4 -uuu_ujJI IjujV I cA?L«-.iAM L^ji^^l an«Vl j^pJI 

t 0' A ) t p J 5uJ| LjJI 

LjjJI CjLuLui I L^iuu lijLaeiil aLaisLa. CjIaljJ ^-La (j^J : (XX)|QL>lWu)\ 0\)\tX^V\ — \ 
( Jr a La liLa . LiUj LjJI oLuLii ^L j_a_li-x-2 jls a** <1 -»- ~it,l ^ju* (jl ^a*.j (_ 7 L* i iS3 1 " 
(^j-L-JI LjJI ( _ t 1c- 4_lLlII 4j .~i~tl Cj Ij I_lL>- jL! ^l^ij>-l dllal^-l ^_L a 4 JL 1 LL_a |_^JUa jl 1 *i a* V I 
LiiljL^j < ' tl 4—Jjt-aJI aL>-L>JI (_^Jaaj i3jLi> CjIj—uG huG CjjL lil Laj i4_ujjL 2JI ^_uL*_aU 
Ijjl j 4J| J Jr u a tabul jui\\ CjL^. Jol t aLujjLflJI 4jLaa>JI (j_a ^jitl Ij-* (JLa ^1 4 l>-L>JI (^Jta 


2*006 35 lUnii 2 mil oijiiiill ouljgJI aujjigJIg pgwll uLuU KijUjill jlhill 

l uifl I 2 _*_lIlU j—uLtU l g,_ilc. J^xLxi (jl idil*lj_jJI cdJj (JlLa ^_La 1^*41 La 

. LjJI dil_*_iLj] dilaljj La diLlLa 

4_LLjiJ diljjl_£ t _ y a LjJI diL*-iLjj {jja j—l!l$ ^ J-a- ~i i u i : OJdiO o\A) 3 /WU.) \ V)xl\ — V 

^JLa 2 j <>» a (jLfl ' tJj 2 tl La^j . Qj~Cu L-a 2 j j| 4 _ij>.}Lc. 2_a.L9 L^J jl Ja_ia 

(J-A : Lg-La i2_p9}L».^?l 21!L-u^?l f^ya LjlX. dj l_*_i LlI! I i_dJLJ diLljj 

j»| ^diLx-iVl 4_LL (j-a Jijj.2 (J-Aj ^jlSLuVI ^1 L^j ^Ij-ILLl dilalj-jj Lj-lll 

S L^ILi^jL^a (j^ 3 JlJjJ L$j I 

4-jsJLlXL 4 Sl«~ a dlLal jL-jr.."i.i til ' £ ] i Jlj 9 ( jy !i]| LjJI dlL*jl_jJ ( jAix3 '. Oijjllxljl — Y 

(jl jjb Lufc 43jLil Jjj La (j£J H dilaljj 4-i_a_x-a dll 2, -t _ilo~t L$J J < u 4 _l!L_>J! 

( _ 7 lc. (_g_^Lajj aUlaJLlI i-dJj (jl <j-a j^jLLI (Jjta- 4_2 _uSL 4-Lulj (_p3j-aJ La (j-\j»- lLLjjjI 4aj-*-a 

^_La (jSLa-J V ja3 <j_aj <jl£bVI J-a^L-a L^-lL. J^j-La-U V ^LJLj i4_u Ijj diLajlta « i_a LL~i5H » 

jjlj i2_^ju_*_a 4 _l2j_j»JI 4_JljH.ll jjSL jjl jjV jl ;2_iLiU SjjL (JIjl>.| V! L^J ^JjJLi-l diLljj 
ja-uiLS- (_yJI t _ r i*-ll (j4a>JI (J-2-i (_ 7 -S ^Lje-JI JlIc. — (j-SxJ (jlj i(j\x-a (_p3j_>3 dijjLrs_i 4.L Tij— a (jj£L 
•cP 3 ^' lP 3 ^-^ O 3 ^ Lt* u- 31 ^ _ <_>2aJjJ.I 

JUI! Ij^t, 2 =t^Li!l 2_i i /V! 21_iLaf a ^ : CVpr^^ 2S0JO ^9 c/Vxx>«i\ ^ 

(jjJI j— aVl ijajJI (^a al j_a_J>JI djL^£L!l JJl^. jLjjl ij^ i(EPO) 

diLjj_4-Ii]l 4. x--^L>-j ^<i 1 11 ->.tl 4_ j| ^LLjcj &T “' (jja 4 j a ^ (J-a-^>- (j-a i ^ a ' 
^J| « 1 ^ I jh i « j 4_pljjJI diLaj U U JlLI ^Ic 4 4_LLa_*JI aJuk La m» *(" ')4_i_tasLjJI 

dilLujj-jU — diLa-,"i la 3 — ^IjJLs-l dilaljJ ^-La (^j^-aJll (j-a-3 ^^LJLj i4_i_uj_ala diLscJlLa 

,(' y ')LjJI diLuLu ^yic. J_al*3 4^jjJa ^IjLelijjl u»ai iLLIjj i4^jpiaJ! oJl^j 4jt LuaJ.1 2 _o^^LlI! 
3jjJ_ie_a diVL>. (_ylc. di!alj_j j. <^a 4_ua-Al ^ic. Jl^LjJI LlA j£jjj ^ (lh°J 

,SJl£.L2JI »1 1"(~ 1 n VI jJb Lilli dj^- 1 oli ‘4 jL*1I 

( _ 7 a diLej^n LijLejj jiia djLkL>oL 4 a I 1 1 i_ijL>JLl 4 jl ■ S~ . „ 1 1 4 -xa^LL^n 1 il <>> atl ^ ^ ,w,~^ 

1 4, j is* j he. Ai~itl diljLJLLVI (j-a Lc.l_jj| (jlj (^jLsclII ^LLa-2JI j-aj2 cilll^a iJL>JLl ljuk 
2jJ_uj 2— a-j-3 L^I idil_LjL>J! (j-a jji£. (jyic. Laaj (Jj Sjj^ia diLiLp- L^La-c. JlZi 1 >~i V La-a 
(.jjs.^a-i 4_i_ijjLa 2 _iLal>- (_yic. (J ■ 2~ , ,.t,l il (JjLa- "i i a i(_JL*JI 4 Z« i/< 

^uoil 4—LLc. j' L ' jjl jjSLa-i La-i ^al aej 4 j i/> ,~.~ diljl lILs-I 2_il_a_ie_i 2 i . ., l_LAj ’■ I 

^Jj-aaJL Llaj-jLja Jl_i_i.2"i 4 _ r a t_ j jl t a.Ti ^jl oJLAj i4_»jL<!u (_p5lj— a^? «4_JLaiL>.VI dll ij -•>■. t j » 

4jj-iSuJIj j-Zaj La-a t ( J j i2."mi.U 4 _ r a j_j!lSL j-a-ajl dil 2j iti" L^J Jia (_y2JI 2 j^_l>J 1 — 4-L L -a-^JI 

£b>-j 


II 


SOI 


Qjjiiiill QiiljgJI QiuiinJIg pgiuJI uUill &i)Hj III jlfalll 2006 jinm iffmlrfSi 

: om \ aw olgW)t)\awo 9 - "V 

Genetic discrimination „ y.tL ^ a ^ fd 

4_aj i^_a CxJe I 4 1\ /'ti Js I a JLA ^\5L! t o i 1 .^i a a J~ L — : 4xa j_£ C) < u L x t u a_a L^ 

jxa 1 a Jiatxl,l CjbV^jl (_y3 4lU 0 * ♦ (j-a <_ijjjj La ^^xLj 1 1 Jxp. 

i~il il^ L. <>>l ' ^lilxa! ^Ic aLb ja^3l_p» ^ic. (j-\^aGJI lj ' 3a j| <_xixia_jx!l (jxa jxul *■' <>»r lj jlj^l 
^ xla II i_3JLU ajLc. ^jJlj 4_pljjJI CjIjLi_Tlj>-VI g-j Lxlfl d' v ' )2 ,l~,j "3a j| 4... a- x-al j 4_pljj 
Jxla jl 4-ja-^ll jl alxsJI (j-LaG J j x*a ■a- 1 1 La <1i j»jLxjxJ LaJix£.j . ^ i «JU (__^xaie Loli 

4xtxa (jl mi i jljJa jLital (Jx3 Oi^Lar.mll l*-ILj ^lc. ^LLaVI (jxal_x!l 4-£j—u.t *■ -' t-»" jJa i4x3Lxi^M 

A _■ .u tl t"i\l ->■ . .. tl ^Lc C-jl UVI (3ae_l jJk (J1 a-£.^n (—iLae—ixal (jl l_a_£ “■ ijIL» 1,1 (jxaLxll 

jl ( _y>'a- ixl 1 4x1x801! 4 jLa.i»"ill (_ T 3 4xilj_jJI CjIjLxx>-VI ^xLlj jjJj Jl 3^ iLiUjJ 4_atxxij . ^a^xala j-t 
Ja ^ (_ylc. 4 3 4 1 j t, 1 ' CjIjI j_xll (jjJxitxi (j-ajJ! 0 x»Ljr..i~ l ^La lLLIjiIj . i. 3 tSj " 1 1 4 _xxaj_3 ^Ic. 

jLaxSLl I (_yia jdtxxll id'~ (JliG ^?l (JLaxs-l ^ Lux. I (_y3 I^lOi (jl i_xae-i i4xxp> OjIjLxl>.| 

ja_ix_3J! l 3 i xx a L&LiljLxi 4_x-9}L>.| 4 x i>i 4 j_xb La-a i4 j ■a-,x j >ll ja-^jLiia Cxvjjl I jl 

. 4xi I J_J-! I Cj La _jlxt I 4 xx£ 5 j <^>-w cOae-iJ 1 1 

(jtalj-C. I (j-a ^1 ^ag.._clc. j. ^laj Vj L_£LlLlL£! aLxxx>l ja-4) j_t_j_a-x!l I jjl_£. (j-a-« j-xx^j 

jxc CliVLa-xsd 4 _u!jjJ! CjIjLlx>-V! ^ Lia" id)VL>J! ^_ya . 4_j^j_*J,l 4 xS|jjJ! (jxslj-a^?! 

4xilj_jJI Oi^UJ! (_y^ . 4-1 xli (_psjxxi 4 _iLx 3^?I 4xLL3J ajj^c-a Cj I j j (~ ^ Sji^Jxa 

jj 4_i|j_u (jiiLxi La_L3 £-xulj (j-iLxi Lilllik ‘^Lxal JJl*J! 4l_d4 (_ y Aj ilji-iJ_>Ji 

. L^jJlxu 4xSxIxK^I 

3jxxxq L* ^ t a JLi JL>- Cxxg cl a 1 "s - 1 s ~* ! 1 ^ ^ > ! L>- Lxu I ^ 1 C- J. j : Ii 1 T ! jxLaj] ! 4 1\ -tLa 

CjLi^jJI <S\) ^ L; '*' (j^aL-x!l OiLxiLa j^x_ax>. (j-a /V* j ae, <4 l 4_uljjJI Cj^l—sd! ^Ic 
(j-a (j-o *J' 11 fi Oil jjxu (JI^La.ai j(' TT )4 -_i (jxxul (_yLc. aJLatxtl 

jl (_£j£LxoJI aljJLi 4 _iLx 3^?I (Jxa i i _ y xlaJI ^-iejjLS u uu i I l x 3 a ^ ■>■ ,s~> (j^aG (jJljxxuV! 
ajjitll (j-!j . LoLxxaxfll 4 3K t,l jjlolj-a^fl (j-a L fcj_x£.j ^axJwjJI ^ajJI . U « <>> ^Lajjl jl jju^M 

.('^'"^l^xa (jaj^xbxl.1 jlj^VI 4 Jl£. Jijjxxu (Jj i4l5Lxoil aJUb jxxij j^JI 4xIx>Jl 
t _ y lc. (_^_jlaxi 4xlx>JI 4xxx^3 ux> 43jVj Jl Ic. (jlxxi! (J£ t jjLfl iijJUj (_yJI 45lxb^?Lij 

^x xaj 1 3 a . ( ' Y Lb^-jx. £ya (_3-iJl L^al ^_ylc. jl^-3^?l ^_ya. • ' al_x>- 4_xfl ^axaj ^axae_a (JxSLxG j-Lx>- 
4x1x11 (_gjj (_5.ll 4 _xxxx1Li ajjjL^e_a xkjllijJlj 4 jJl_c.I ax II OilxiuLtilj i^axL*xll (Jxa CjIjL_Gx>-VI 

jil ‘.Genetic underclass (' To ) (< LLb 4_Uxxv 2 3 ,U « jl^ La>j lCr jjVl /\ ib. .^t l 4_ulj^ll 

. 4xxx>JI jdaLsJLl ^1 jj I J-l » ' Cjj Jiae_i ' ^ja jaxxa^JI dax3j_i 


^UIJL 

2006 jiDiiuj -jjgtfi 5 5 ilinJI 2 mil 


QjjiiiiJI oiiljgJI omiigllg pgrnJI uLuU KoUilll jlfap I 


4_uljj jdaLje-a» J 4laL>dl 4_L>.^?I (_pal^ ->-1 j 3-l^jJI (Ji3 (_£j-:tldl (jl (j-a jajijdl (_yl£j 

Lc.j _c.^~i jZ £ I (jLa-,. jd9 l a 4.1 Lb iCjLoj£L>JI ja-lajL-a (Jj_3 (j-a (j-Lalajj—iLa l m-d «3j_j_i£ 
jl (j-JaQJI CjI^-cu £. 14. 1 ‘Lxjj..xs> ' ^ylc. ^jlao V (Jjjdl 4-ijJLd. (j-Jiljjs (jl L_a£ . (J-lSIu-uJ. I 

jJLa jl 4_u-L-aL3dl 4_ila*"ill ^_La (_>dL3jd 4_jj|jjJI Jliljl. i."r>-VI g->l2d j*l JL-ir."n ul (j-a (JLa-C.^?l (_jLjj| 

. La c 3, la j-a (j^_L*3 

t(_y 2 _l->JI j_u_allll Jljus -ilj^^ll 4_iL_a^>d Ci ltd (_yjil (j-Jilj-dll (j-a J_iJl*JI jij_a.j j^-a ^ax.jJI ^.Ic j 
£-l a^>- (_ y lajt3 V (j^jlj_3JI tillj (jl La-^ t4.c.jlm"ia Jliljjlaj JL 4 - 4_u-L>dl CjIjLi~i,->-VI (JLac-a (jLfl 

. 4 1 a" *»■ 1 1 JaVUJI 


t^yL La 1 JjU- (j -a i_dJj (jSLa-i S(_y 2_c>JI j^LLallll jdaa- jya (Jjl 3" tl jj^La-i 1 3.K 

3.sL3_*dl 4 , j _it-a.ll CjjLstAjuJI (j_c. SJLua. 32a 3jj_t^aj JliljLjILa-'iM gjLlIj dal 3~2 a-^?l — l 

(j-a .(_yjdaJI 4_3la (_yl£. £-jUaVI (_dda Jiic. L^_al i3i ~i5<l JL-a-l^a-l (Jdj ^LllLij 1 (jiajj—all 

(_yjfcj i(_pajJLll Ijl^J ShadOW files «4_Lj*_i_i2iJI CjLdldU -i (_y-a-<-uJ La-i da-da sej 42iljjJI CjIjLlC. 
Jl^ 4_iajl_adl oJufc (jl ^aJ2.j i3.}Li_*l! ( JJ -i-uL-u^?I 4—udaJI JLiLdlU j»ldaj < _ T £ 4 jvj -L a j-JlC. 4 ,_i _ila CjLdLa 
jp- (j-a^ iJU- (_^l (jd^-J • 4ajdaJI JliLilLI da3.->- 4_3jjdaJ 4_adaiU 3 -L-L>dl (julj-3JI t_jj>-j-a-i j~£*j 3 
JliLdlU (_y£ CjLjLljJI lLOj £-|j 4 j»-L£. ^4] 4_djVI 4 j-»- <^»ll 4_)Lc.j_ll aLdal (j -a I j j 11a ' (jl (_yi2ajdl 

• L)J) h* 4-udaJI 

(jjj (j-a CjIjLjIL>.VI (jLi (_yj2aj_adJ (_palj-a^?l CjIjLic. 


JU£. ldl_La>l 
L uMj -j^' 1 

(Jii—a i4_j SjL>.|j 4_L_jj_iLS J 

(^ic- tr< ^dll 2 !l — »• (^ jl , 


— T 

j I (^_Aj t i in a al— a_i-ul dtaoj ' ^ ^ ^1 a f h I (J i * u" 

(_^j_dojJI (_yC.Lldl jj-dl (j-u jj. j a 1 4_aa_je_Jud I Cjljl j~i ~>-VI 
lljl i ~i C.V aL-2jjdah OJLib (_>di3j_J 4 _c t la. T 1 Jill ui t ujdl (j-a j—L- T dls 

j a^M lil I 3 ~-V ^u2jX\ liJLlljLi (Jl uajVI 4_ij x aa 

.(jjaQjl Jlil^_Ju 


6Wll\/\)“V 
tauWlwttwd^ax^/d^l \ - V 

I 'I <>»q ^ j~ 4_uljjJI I 'I <>» 3tl (j| (' n )(jL^ Ji-aa-l jjJl^jdl (_^j-i 
(j| 4 3 3 II (J-&^? (jj—i-uJ jaJ I aLaJ 3 -Lj-L — >• Ldj-jf 1 5d J. cr. ~I i>i a 

<_)jLatIlJI (jLfl t3 JLi JLc. 4 _u£.j_Ju jal£dv| ' ^ -tl ^ I 'I <>» 3tl lLUj (jl La-ij (j-a ' A j ^ 1 j 

4_ca'«H da-llj_aaJI (_ijL>. (_y]| i(_tae-l 4 T uljjJI 4 . ... t II J 3-w Jy^l Jlljae-dlj JIiLujIj jdlj 

:(_ylj La-L3 Lkjj>.jl (_y3-II 4-iiJj-duil dajl Ij-aaJI (_)^i« xl j-tiaicj (jl iLxa-jjj^jJI (J-Al Lkjj-3j (_y2lJI 


Qjjiiiill QiiljgJI QiiinnJIg pgrnJI uUill s^olUllI jlbill 2006 jun iiffjsJjfimii 

(_}a-j j_c JpLkll i_»£j (_yll!l 4jj.la.dJI 4 _lo£jJU! jli_i j (jl (j£LaJ 4_plj_jJI <4 1 (jl LaJ — \ 

— 4_uljj]l 4 _luJLL£]I (J^>- (_y5 (_p3jicj (jje_ij — LuLkil (_y3 Ij-Aala. (jj£A (j! <— <jse_i3 i4Ala. 1 4 -ilc 

j>L»- Q ■ Jl^ O-p. i4jj| (Jla. j_LL*ll ^oT aljA-L (JllAjI l>° JliCjJI Lilli 

j—llATiJ I I Juk (J^La i_i£jjj jl_3 ijjlaal.1 £-jj3jJI (jja j juej (jl ^.laj I JlAj : aLalll 3jj_<. <.< 

4_ic.LaIIa.Vlj 4 jj <>> x II 4-l-£jOJL (Jiej Jlj9 (JjlAJI |jL^3 i*Lal*JI .jAijlj (J_Liejj La$ SjL*U AiijLi. 
i Lc.jj_ALa (jjSL D' 4JJJLL4JL1 i_3 JL^Hiiii! j_lul T lH (jlfl IjJj .j-iiijll (_ r lJ 4 _c mall I j 

Laj t»L Oi, C.V| 4^.ljj (^ ^AJu 41 jJlJ »Lua cl ^LuV jl i(_p=>j_ a jl a j, 1I1I ^jl_*J jLii-a (jjSL (jl-£ 
(jjilac—a Jl£| Jl9j i4_AjLiiJI jjLi < nil (jr ^ l 3 Oa x \ l_Lu (jpll 4-C jj. Oil I (jialj-cVl (j>3 dUi 4 jLlu 
4AjLuJJ 4jjIjjJI 4_uJLL 4JI jalc dlj.ll (jjs ^ ] ^>1 Jlir"i 1 u\ jjatj V)) 4 j 1 (jr aV-mVI (_,# 2, All £_aJ»ll 
(jLuijVI 4-u^aAeOuJ duJLlI Lilli (j*aj ‘ Lcj_lu j»jJ*J La (J£ (_y3j i4_ulj JulIIj SjJjjjJI (_paljd.VI (_ y fl 
.«4 jj mi ill 4J jl mil (j\i 11 ao (_£jCJl! diljjjll 4 -uj (_y3 (J1 .JlL 1I jl 4j.ljdll 4jj]jjjjLaj 
i—ijLxjJI (JLa i4_aj_>ll diLuijlall Ij-lLseAli (jl 4_uljjJI 4 _luJlL^JL (j-ll«"< Lull ^Ic i_Liej — Y 

. Lfcjjejj l-jLiAVI JajLl>.| (^Jl i^-ljj ^^jJI 

A-uJ-L^ll (JAj>- (_^d (_£j_ao (jyjJI 4_ila-*-II Oil A j ^iWilIj l_ijL /a- "ill ^ j <~i jjja_jej ^jl l_l3eJ — T 
»l a'r jajAiJ 4 .calLaifc ~ia 4,jalc 4 jc.jOu 4jjifc (Jj 5 (jja (jjSjJI i _ y Cj_Luj|j t _ r al*JI i—iljOuMJ 4_uljjJI 
(J V.A1.; uV L*JLa ollij i^yjJall 4 "ns! tl ' (j-Lujj_aILa I £ A a cj-iLs. ^1 4^^^!! 4 . 1 i^tl ' ,s~> ,s~> 4-~a 

OjjlII (jc ^<p=-jj JlS ^pll 4_LaAL>Jll jllaa.^Ll LjJj i4_c.jj_ifu_a j_jc. (jlalj-cl jal*JI liuk 

. t j^ 3 '- ) JI (^jjaJI (JjiaJI I Juk 

4 iuJl 1 ^ 11 1 4 ALx ill J_iLnill ^ 4 ^ i" j t *1 1 1 ^ 1 jA I l 1 4—i I ^ 4 ^j_xu Jl ^ J c. 4 a^L>JI — 1 

(j^aJ JiJJiIcj ((jiLillI (J^Iiao V 4 _lL>. Sjjj^jj LkjLul Qi-p-i^Li 1 ^_i 4 jaSL>JI aLa-jlj i4jjIjjJI 
4_iC.j_loJI 4 J 4 VL l aeJLa [jj^>J (jl ja^LaJI Ijukj 1 L^ia AJl—uLa (JSU i _ y c.j_La]| jaSLaJI j|ju^>l 
. j-aVI lil 4 jc.j_luJI Oilla A a- "ill j^i 4 _l>-Ii^->.i (jlj ‘4 j^I jJI 

Cjjj*_JIj CjLluIjjJI 4JLaalj^ (jL^ i4jIjjI Cu jal*JI (_ylc (jiucj ^ jL-i-uV I (jl LaJ — 0 
olilVI (jja j-iiiSll I ^jl_*j J_*j 4 <><jji- (JLaT (j^ I LI i4_ii i_ijCj_>3 j_a| 4 jjIjjJI 4 . „, l <£ II (Jla. 

.(jVI (jpa. I 4 J J->-L ^jlc (_,!! i_JaJI JiA^J jal (_,IiJI 4_u^.«"n>ill 

^MiVl : V - V 

(jjj£[j l< ijjlAoJIj ^aVI (J* i.~i jjk 1 ^-Qxl >1 I j 3j_luVIj ijlll 4_pe_LaJI (_ya.|jjJL ^l.a“iAVI 

4 j <^<ll dil < 11 1 njllj oHj^JI CjjjjI i 3a l.i £ 1 j i4_lLAjl]|j 4_uJ>_l1I SjAJL ujlj-il ^LaAiJ ^aHacja 
(_llll (_p3lj_aVI ^.uiy ~il 1 Lk Jl*j j I SjVjJI (_^j^ a I jjj 1 i-Ljej^a u^lj^ I 4jI_Cj (_yJI 1 j_aApEja (J^ (_ r 3 




* JIJL 


006 jimiui -jjgtfi 5 5 ilinJI 2 jieJI 


QjjiiiiJI Qiiljgll dmiigllg pgwll uLuil Kflllilll jlfalll 


Qj. a 1 1 jj_aj (Jj..ia..i.ll ^ j lx gJ I i_flL ti~ ^1 JlSj jl 4—iggj «— a Li < u V 

4 31" 3- t, I 4 j-»- <^11 di^Lt-a ' a 4 1 a 2_^L_^Ii_ayu'^t (jl£La^? (JLgJ.1 - ' ij a 

jLlTiJwLi i4_pljjJI (_palj_a^?l (j_a j— lTi^JI (Ja go V 4 jj_3 4jj j <_iL>olj (JgLLJI (j-i. i _l go : L^JLa (_yl]| 
Sjljj jl i4_C.LiU 3 jJs jl i4_aLa]| (Jjla jl i4_lLl!I 3jj 9 tjjga td..lix.ja 4_pljj t~il 3 (j\J_al_g. ^Ijjl 
(j_a i_dJj jgeo jl i(a^-3^L<-ul (j_a 3j_lgg. 4ooljj (_palj_a| (J_ao». j4_LC. jl i 3jLu j\ t 4_ij oa gJ I 

. 4-ijjij-a diLLag 

4_i j_a-*3 (JjjjjJI l_jL>oI (j-® s j ag 3t,l jjJLxo 4o^? (_y3 £jl_aiJI i_i£j Jo3j 

(j-4-3 tf'jhj-LM ^l£Ll!l» tjJUa jft. liu j 4.. _ ( l c. 4-LII tjy . \xs> 4JUI (Jj_i_uj (jl 4-l£. 4-UI (J-a-il (j^- l5jj j| 
4_tk. 4UI i ^Luz (^1 (jf 4. k. 4ill (^^j Jj_*_<-u-a (jj| (j^. ^' W \( Cr La <^-0-" <>£. t_*i. j 

jaJ (j-aj a.,11 (j-ua >-lj j. aa, tH (j-g c. I 4ol_3 3 _d'q 3«.La!l ja£Laa ^Ltag < a I (j-a» tJUs jalauj 

.(' VA )« aLg.j 4J 4 \ 1 4 a j t s~s 1 1 j 4 1 1 » 4 ^IgUxjuJ 

Mill ij < -g 3 1, 1 i4_La ^1 jjJLi j 3 -»-" ' lUjj—ijJI jl_oLg.Li ^IjjJI Juj-i (Lh° <— ' a ^ 

1 4 3 « I la i(jjjJI :^l ^j-II 3jlj! JuLc. I £ g I i_ t£.j (_yll!l CjLA-t^aJI (j-aj (j^a 

.diLu^aJI (j-a (jiti>-J 1 4_ij ->J I j iSaLflSJIj i^jLagJIj 

(jiaju (_y^ Ct-^ S-^-J oij — 1 - u ^' U' 0^3 — ^a_JI 4J-* J — J — a3j 

i(j-Lg»^jjJI (j^_i 3 j_ifu_*JI (jj 3 -- 1 I £ 'I i jys i4_La -^J -1 i— S jJgJI (_yfl Cj 1_4 i-g!! 

.(_paj^fl jLa^.1 4_i j 3 -»-~ ' (_^jj| i^JLt^aJI ^-li5L! I (J 1 n ill <_iL>ij! (j-a sj <^>3a ij 

1 1 3l 1 3a I 3 Kj 1 Lb J (j-a jl_L.ri-g.l_i (_y3LlLi V i~il 3 <^>tl ijj-ifc (jg 3 1 j 

(_ r lc. (j^--a4 V 4 _ij_C.jJ > I dll a j_aJI 4jUk (jiajuj 1 4_i j iSjISLij i4_3_c.j 1 Lg>- jl_t_gj 

4_3jL_oJI 4,_c xLaJI (j_3jj»_fli! aljgvLj V! i<U ^ljj-11 jljJ (^j-II i_3jJgJI (^ Lkj^ljj 1 l^"i3j3->. 

(_jjjufc (^Jl 4 JL_luJ 4j^f 1 Ic. jj_ijLa lj_a| Jl*j (_^a3 Lkalj-g.1 (jLfl (_yJljJLij (jr^- 

. L^jLiLc. (JjLjijUj i^jLjlII 4_l^ (_lC.j 

(j_a se 3 II (JjLggj jj-a O l - a- ~i ■ .. I l 3 a - I e~ jj a I j__a I (j; j 3 1 1 (Jgg.LlI (—iL-sol Ltj 

- (j^L-a^eJ (ji.jj I (j-U ^IjjJl (jL^ li! Lga 4^j._*_a 4j (j£^_aj L_a I^gggjl 

4._uljj CjLfcj-iIiJ jl l-Laalj—al (J_a_x.J (J-i_uJ La J j i(_gj_Ljj (J-i_u_i l_jL_>ijI Lai 4 j I c. 
jl_5 ja3 (j_aj i^jLUl sj 3 a (j-Lfl-gJi (^J! 4_l_u_uj 4 j V t ^jj— ilu^a -»- 3 1 1 i_lL 1 j (j L_S I j._^J j 

(^jjI jl (jl— ^ |j~^ 4 ^1 jj.J I J-ij—a (_y^ 4__uljjJI CjI — fl_agJI ^-g-jj (j_a ^^.j . — uj j.jL_a J — g-jJ 
ojuk (^g- j3 j V LLI jj i4_3jL_i_uJI (j_g j_i_g_Ll I (_^^ Lc. j_cu l 4 j 4 i_iLj (^gJI CjL_a_agiJ l_3_t 3 go 

L^J (_3-^ =e_H jj i(_paj^?l j._a_»3 (^aJI i4jj_3J! 4.jj jJ I (—iL—gol 4 j 4_jj|jjJI dll a is* 1 1 

. (' ' r ')^|jj.J| l y ja ^jLjJI j , j ui 3_a 


I 


Qjjiiiill aiiljgJI oiuiigJIg pgrnJI uUill Kallilll jlfalll 


2006 jimiuj -jigl/l 3 5 lUnJI 2 iidl 


:f’<)kd\()^DNA Fingerprinting\aw\)<)i\ : Y -V 

jO^JLesJI oUtJ^ 4 _lC.j-uuJI j—uLlJJj lL^j I j 1 1 jus. ^e_i jlitjl (J_i3 

4 ill j^JLlI! (-Ljj-jlUJ I 4—oj^LU 45Lo- 1 0 ^ a-A.ll £_o_u>Jll (jLLc_-o jJsl i j_gj.-j~u...L,I I 

Cj-llslj i4_LeLJ jjLujj! objub (Jjei (_yIiJI 4 _lLij*»]I 4_lLlII (jr^ 4 4 j-~> Jl» :4 _jjIjjJI 

4<^< (Jj g,ju"it i4J9Jl!L jllLo-i 4 L 1 uj 4_i_ol*JI 4_puLitl <3-0 l-£j| 4_eoJL*JI CjLuuIj J 1JI3 C1 ij_x_lII 
jl (ty UI jl ii_jL*UI jl ijajJI (j- 0 (“Lj-uaj) 4_tL>. (_^l (3-o LbJuLI (3 £Lo-!J . (jr c. j-AJ I (_j_LaJ! 

( ' T ' \ . Oj~i£. jl 

Cj-oJl 9 ( jy l!l Cj_j^s_l!! (_yJLl £ALL^Ij i4jjIjjJI 4 _o-q£5-il! 4 j.!-}, j a"m u ,0 4-ul-Lps 4_uuljJ *lju>.| Juljj 

^J! (^^L-uu^M ( _ r ^_ 2 _flJI ^ 0 . >J.I (jLLc--o (Jj-ajj 1 f. I j-_ie>J I J oLjisVlj »l 4 fl oil (j-o 

;(' n )4JLl]| dljlj^JI 

LbjLiIg.lj (jj 2, aulll (_ r 3 4_uljjJI 4 o. -ua 1. tl -si o ~i C.VI (j-* Lc.j-ulu jjLo 

4jJl_>JI IjJjjl) J— J-u>J (J^' (_yj£.J_<al J_J>- ' J ** (_y^l ^jlj-u>JI (_yfl Cjl ul 4,1 l.-i-uj 

- ^ " t, I 4 jjjjj 4-lLiLc. j»j^>JLt (J-Ll (_yi! (_£.ij_IJ 1^-^~I.?T.^1.1 (j-O^Mj 4JI JjlII dlljj -(<"il < .".tl ' 

. 4jUj_A! I J Lud LiLo (j-o ^ £ o J-eauLo I JLibj 

4-La.pJlj jJ_>JI (_ y ^Hlo_i JaLe_! (31 J_iV (_ < 1 11 it! (JLe-o (_y5 4_uljjJI 4-o-ua-iJI (Jljt*."u til <3! : LtiLj 

.4jjIjjJI 4 ^ !S~. I tl (_ y lc. 4_tflj_iiuJI . lr Ijrttlj is~> itl ^»Jl2j (3l -LlV i4jj-uu]|j 

L^-qjJl-Sj J3-5=-i Vj . ej.j-u.lJI (_j o ' (_yfl 4_uljjJI 4_o_t^s_iJI ^Ic jl_oJl£.VI Lc.j_uu V : LSJLj 

.D^'c> 

1 Lc. j_uu 4l)liJI i—iLuuj^I 4_%_i^> (3-o Jl^QJI i is\*\ 4_uljjJI 4-o-i^-JI jol J-jr~i <ul jjjtj V : Lsulj 
(_palj^.^? 4 _i1_oj>- g-lXI liUj (_yfl (3^ t~il tl 4 jlLo 4 / 4. 1 1 diL^>JI (_yic. (—ijsjj 

• ^ ' Luuj V U ^ * ^3 e>-u J-ul I 

:4_uVI CjVL>JI (_y^ e < 1 m itl CjLuI (JL*_o (_ y a 4_uljjJI 4 ^ . tl ^..Ic jLoH£.VI :1m <l> 

(3^1 ol_ju-u ipL^JlflJI La jj jLa ‘ * *■ ' *- < i ii itl (Jj£-»- o (jyic. ^jLnJI cjVL>- — I 

OlLsJ (_ t 3 l-i! Ij ~l |.~,|VI l_ I i in' (3l_£ . I (J ml , ,." jl 4jj^J| sLLujI Linn 1 (_ < i n itl (Jj£ ->- o (_ r Ll ^jt-uJI 

. 0 3 ^ 0-13 4 ^ j ,~, 1 1 

l-i£j 1 Lb^^e-ij (Jl At->VI 4-iLc.j j^lj^oj i~il J ^ .^w . ,.t,l Jl_J|jII (^j.a o\. i.l. Hi VI Cj"i?L>. — (_i 

.i^oliVl JUl^l <yi tfLiAVI 

i(_jjj_u>iJI jl CjjIjSLII j| O^ljesJl C-u-u-oJ ije^la^VLliulj JLiLVl ^Leuls ejVle>- — ^ 
CjLjub (3>a (jl^-i tl J I 1 LgJbj-ib (__, ,1c. i_3j-ji_lll (3^^ ^-t 4 J I i^O-g-lib I 4_3j-jeo 

.(3jjjjmij ejjjesJI (33-i.ul 
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V l(_p=>J_£. (_gV iJjLj jl tl- 1« All jl l(jLL>J (jj-lLlJI j»J-i_L>JI jj_3EJ V '. Lu/^Llu 

. JU-uLLa j_a 4Lui> jl 4_i-U (_yic. U i4^>. (_gV 4ILui> 

IjUJ 1 (' rY ) 4 ja-. l ^,Hj t_jiaJ| CjLia}L>.V 4_i_ajL-uVI 4 JLujJI Cjua. j>»," jJLa iiiltj ^yJI 4aLiLVLij 

:4jI ^ylc. (_)^a_Li i4jjIjjJI 4 / „ A 'iq tl Cj^je_i l^L>. 
(f^j) 'J **•) (jl_3e-a- i t ■*- i1<~ jl 4_>Jl_*_-a (_gL) j»L_i_aJI jl tixsej (_gl alj_».| jj_3E_i V — I 

aJ—£i 4L_ujJU 4.L»..*i. , >JLl . t * I j a t 1 j jl Lj» jl t Jjj—iji-aj jijl —us alj_».| J_*_i V! La ^yase. 

j-j>JIj (_g i i juJ .1 (_Jj j-aJI (_yic. (J j >iJ I 3 ijLiLII IjUfc (_yis 4-»-jj. ilill ^LSL. L_i j»lj_ILlVI £-a 4 L i ii i V I 

tjj (Jj i.,2, 1 1 ljuk (j£. i_j|j_c.jLI 4,"i _il A I ^aJLc. 2UL>. i(_yi*il Ait I (j-a C^Wij 

^.JLc. 2LJU i_^J .(_yl*-LI (j-aitAU LLlII <LeJLail (_ylc. (j- 3 j^>JI £-a 4-Jj j-a jjVI jl (_ylc. 

^ai La ^4_aj_2_L>.^ 4jLiJe-a-l (jljtTu O 3 - 3 e_l (_gl alj^vl jjjse-) V 4i (j£. ^yJLt-U 4_iLifcl 

. 4_iJj d 3 a I ^ a i j Sj-jj/La SjLjla ‘dx-L^J I ij^a i_dJj (jSLi 
Laic. iLLfcJ (jl JlJjJ Vjl JlJjJ (jL£ 1^1 La jj_ 2 j (jl (_y3 (_y^gie— Jl (J£ Jjjv j»ljLj>.| (_ r *_jJj — Y 

.aLal^xj jl (_y 2 ljj (j^xJs (_£l jjLUj 

i>Juk dll Lu-Laj (j^3 jl n_gj.jLi.ll j (jL>J,Li T) Cjjjtj (_g^? ^ — ^ 

4_*jjLuil jilSLvLi jilj-llVI (_ylc. jit3 (jl t_ilaJlj 4 jIjjJI (aic.J Ljs-jij-gjJI Cj^?L=_a (_y3 L _t i u 

CjLjj_>JI (jja (J^a-S-U (jl jajLui^l L^J (_3 jLL*J (_yjil (jl j ji t^l (jj 2 , ->• jalj-IL>.|j 4—LjajLuj^l 

. I <tc. jjv==-a jl (_£^? 4 -uL.jjj'^I 4j3|jSL1Ij 4_lujLu^M 

oi>% cxaJjbJal cxx9^l>V\ diW)a\ ^9 S\) :i-\l 

‘.j-pjHI ^yS <Ujl-i>JLI CjLLjjjJI (j»a jjic. Sjlc. (_y 2 xb JjL>- t_jLuaa.VI diLlac. J^LL 

4 j S i tl ^a£L>- La-S i^Lii-a Cj^Lj jl (jLSl VI L^JLa mj Vj 4_aiaJjJ (jJj—iLc. ^l 11] (j^>-a-i il 

I &jLej| (j^La-l (_yjJI 4 J~j .^itlj 4_gfljL>»VI I 'I <>»^ tl (j^ Lj_c. ^J_ti3jil LLJj t-» ' ^4 Atl 

:(_yL La-i^ 

SHJj jl L^J (jLkjVlj LkjljUkl (J-A — t 
^LkjljukL 4 jjJI i_jjscj Ja - Y 
SL^a^j-u LijVI (j-a I 4 J Jjju Jjk - Y 
S L^ixa-Lua 3jiC. (_ytl 4 -l j jiltL ja£L>JI La — i 
51 ts\ (_ytl 4 U JiltL (_yCjLuj| JL>J| (Jiajt-l (_jjb — 0 

SL^l5 1 aj ,^~,|| (LLLa-l j-a — 

S ' Ja Jl*_i jl Lgjvjj SLj Jl*_i 1 £~ j-wl (_yfl L 4 LL 1 (J-4> — V 

:(_yL La^ ^' VV ^ 4_i_iL.ll JjLuil J 4Ljjl i_jLi$ iLiija diVjlj n~itl lLUj (jc. l-l-lxjj 
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^UL 

/I55 lUall 2 null 


3Lp- V! 5. 3-^LLll diLiiajj-j-lJ i— a ^ 4j| JjVI Jljintl Lai 

i_a!j_aaLLj ij]j i Lfl-JI J ^"1 -w Jaj^wVl ( _ 7 l£. LkjLajI i_iawj 3$-af 3^ *' l > jj 

. L£.j-<Iu LgJLa-»2-i ul (j-a lj JLv L^a^Lil (j-a Jij }La i l^Ic. L^gga-lao 

jaJj 1 ^ <L» i_dJj jjSLalj 4_ul iii'^l 1 ^"1 j -w j. j , ii a 2-ij_u^M CaLtauj-JI Cj_)L^ I j! i^a*-i 

3^>-al la- K ' jLu I jl (Jj i LkjLajI LajjJ Ja^w^/La Sj-lTi^ Cjljjj-o ^j...l~na ' 

. jj>-T Jat>a ^ j? jl (aavj ^ L^jj^ UJJ J>3 ^4 ‘ 4^^! *LajILx-a ( _ > uaj 

l ->. 3$-a|j L$j , 3 1*3 Ijlj iL^J 4 jJ V L&jljUfc! <_<avj lit 4j| ^LUI JlJauil LjJaxj 
SI—jjsJI Litij. -L_m_a t^St C-LL^j Lgj JL*-Iu («-l 4jj tl 4 21" I 3-o Laj-js- 2jjJI a-iawj 
^1 LgjLp- ^ISLal 3I) 3 L 4>-‘^4 2-JjJI (—l^awj LajjjJ Jaj^wVla 2_uLaj^l 

jj£| CjLtiaj^jJI t_<-ua-je-j Vl (—L-u-Lail Ja^awVla (J£ . (L^JbJaJ j»JaJ 3_a J^vjj Lila 2 jjjjV| 

. ' fl"j-wl < ^ 4 js-L». 3-0 

j_a JlSj usLil Cjj_) Liaw LLauj! ab^jjVl 3 -° Cj LS- j-a-j ' 6 ' Jp-*2 4| L^-il ajJLU I t_)lj_>. j 

4_l_ja £-a I £ " a j a I ' ja£->J! 3 La i4_tiajj_jJI aLi_awLaa ^1 oLi_uij ^^a 

(-LLi Ijl Lalj 1 u 4J Jj-*a Ma oLp- L^a>-jj-i^ I3 ale. I jlj t J5l A a ij 

i—ijsKj joJaJLj JLaa 3' 3^“ 4 d3 .2j^ajVI 3-0 jalc. lil I j£j i4J ^aga-aJI Jajaa-Vla 

Ljas- £j->- ! ilLs ‘ol^-^a J-oa>. 4 jijjjV| t _^js La 3 J - 1 ^ l_4- J>1 -^ oLc.j_a3^a 3^ *4j u 

.jj^jJ.1 t^asJI Jaw jljj La ^^ag ‘ a 3-0 Jiawlj Jjj 3I ^a^lc. ja^-Lu ^o-waa jaj 

iM-oLaw L^J *-=tJ V i _ 7 a 2 <>>jj j II 3 La iLaj-aw i _ 7 _ala j ^ a ajl^jw Lalj 

.^xaalj ljuij 

3c. f^ysj-a-a 3^-2>JI LLta>j_a lj! ^a*-i 1 L^_LLc. JljwJI (JlajD V 4 jI jjjLaLsaJI (-jtjaxj 

4 2, j a iwJ i J OjJj l^.jlc. JL>JI 3^—i>^ (_j 2a Liklj uj o|_Uj_aj oLLaalaw 4J J-a>-Ji 1 Lp- 4_3 jjV| 

.4iata ^ 

3_jJLL! 3^_9-j- >1 ^^ e-tawLi^aJ 3 > - 3^ 111 tl 

.JjLw j^lC. jj^JlLI (J-alll 3 1 342 a-il _^aw Lalj 

\,V\^\dv9('' ro ) (3 jj ! ^\ : V- 0 

c.LauJU jl..l_i-uVI 3I a all 4JUI Jk a-C. 30 J — waL fjj 2 ' 

at_i J La J^a j»l oULalat-i oLi^a^Laa'i?l CjLuljjJlj 4jLij_ifuJI 


dlLa Ijlj 1 A. aiajj_jJI 2 


3-0 4-ulj_9-ll Sj j-Lil I 3£. 4 


CjIjI iJIai-V c-j />» 4.U ' ^a £ 


LljJI 


>. jiljJ I 2 J r 


u 3 J-aj t u g.. 2 a J^-Lala 

; (U1) 3j^elJ| 


* JIJL 


006 jimiui -jjgtfi 5 5 ilinJI 2 jicJI 


QjjiiiiJI Qiiljgll omiigllg pgrnJI uLuil jlfalll 


i4-C.jj9j (Jj-3 J> ■‘3*11 O -0 L 4 4 La (_yL. S-Lllj 1 4 1_1 1 njJ I UjLib (_ y lc. 4_i3j3lt,l j3l j 3l 1 H <" I III 

3 II IjUb jLfl t(Jin.l.llj (jn3ill 4jLpta5 j_a j»L£L>.VI (_ r 3 4-iCj-iiJI JLial Hail L ^ 3, _i3.cr"ilj 
: CjVL>JI (j Js i_ijjejj i4_LaVl 4 j>-LlU 4JLlujJI iLaljUiiil j_a ij3L>. 

. 4_Li*_a 4 j}“!j^. «Lc. japta j | j\jLa j-atlsta a LijJ I j i"i"< < I 1 3 I — t 

Jajia i_3j ihj 4jV i_i 9 jj *JLI IjLib ( JJ j 4 i s-lj 4 " r 1 to jl_3 j aVI (_ylj 4_i j*jj| l3l — Y 

• jalc. jj-il> jjjJ (jasLkll jj-aiaJI (J^>iJ (Jj^3 ja 4 jV 4p9 Jaas L>JI jj <3otl (Ja^eJJJ i4-3ei-uaJU ' 
£j-»- 4_L9 j i4_Jn 4 j £j_iiill CjLj ja-1 (_^>. i—iLjejI 4_l 9 jV J_l*_) L3lLaa 4 jjj>-jj (JjJillj 

|»Lj 5 e-j».| f_yi\ OJI LaJJ J-uilo l_3lLaa 4 jjj>-jj (Jj-ai! <_3 j-3jj iLJLaj l_i,.m 3j j-ijlH,! (_yl£. 

CimaJ 4^sejl3jj j33l jl (jlaj-a jj-i-u Lase- j J V (j-ase-ill ! 3-lb jl clt-p>.j jH pjLa-ijJI 

.(_gji>.| (Jaljaj ^pljjJI (_p=>jJll CjJlscj Jl9j ii_uxqJJ (J-Laiej LaJjJ i(JaL (JSLiiu jjljll ( _ r £ 43 3-a-~ia 

jJijJLi 4jLfl i4_la JuaaJs La i_ 3^L>- ^Ic 4jVLa jj5>3u u ja£L>JI Ijub jL j'totl i_ijj».jJLi lift l3lj 
(_ 7 3ll t . ,.l 3t,l jj^a j-p£ LlI j ,gto ' t / "' 3t,lj ^JLnaJtl jlj-taJ j't-' 1,1 (_i_^jJLj (Jj_3l| jjj l3l jlaljJI 

. Jl^H>JLI 4JI a) (_£ jJI Sj ts~>na i_jjliej jJI j-a^l i^SL>JI I Juk I mim i n 

(' rv )(Human cloning) : "V — V 

jjl 1 La-^lpi JajjJ! IjJjLs-j k_ t-ulj^l J 3t-»j ^Lm-S-mVI 4_ila-£. (jiUjvl— Jl (_yxxj • La '■•>- 

<— t-Lilj^h (j3Ja 4 jl ^ 3a nj-Q]L>JI 3 1 \ i^JLlj 1 3 tl 3-~ 4p£.j_ifiJlj 4ja.l«.ll 4 3j3^.1l 

4^-jjJI (j| La-^ 1 4 j j. > 1 1 -p 4_iL>- La-di^L^j (j-a (jl_j_p>Jlj ^_ya 4_3aj_j_jJI (j 5^3 

(jAla 4 _da c. I j^4£J 4_lLa-*J! (_y^ dJLi i—SpLaJ 4jLp»- aLul (^J 4<w/ic 

4_c,|jjj 1 11 j" 1 11 VI 4_tL» c. (j^J (j^jj-^-T tLpj ijj-i'-l 4pj>-lj (jja . 1 11 1 " 1 11 VI 4 jl a c, (j£. 

<_il 1 1 n^f 4 1 to II I Jub (Jill, 4^.,-vj V 4 _ujjI_3JIj 4_pC. I 4_p>.Llll j^a 4 jI VI iai <>> r VI 


.I3|; 


(jl_a 4 p^jLi.| 


(jj_3_j»JI (J^ 4J 4_JjbVI (J>aL$ (j_pl_>J, (jjC~ , „ a c33Jl 

.(3j1>J,I I Jl^j (jl LijjLssj Lc.j_3i j3^=-i Vj 4 -uL^jVI 

(jl (_yl£- ^La^>-VI (jl (jpj-u^?l 4pjp*JI j.ju^ a 4jjj^a~>- (_,">. 3a i(Jj^>lj j. ^ 1, 1 . J (J^pajj 

4_p£ jL>.Vl (_yl Lvj iS-pLuijVlj 4-pjiaJlj 4_j_ai-*JI 4_p>.LlII (j_a J^Ls. J-a-C- (_gj-iii.il I m i~i i a VI 

(jlj i4jj-iiii.il 4_a Jii-j (JV-i>.^?Ij (jLajVI tCjVii (jyl^- ja>a_j jaltll jl Ji^lj i4_lC. L aijpVlj 

jl in a jjb CjLjjjj 3aJI uj-ib (^ (JJ3^ (^lj iJU,lj (J_3 *Jlj (Jin-lllj jit 3Itlj jpJiIl (_t1Lc- (<L1jl1I 

. gl < i ^ « f <« 4JUI 1 ^ ^ 1 %■ ^ 1 1 i Jl ^. <*<« lit 

La (Jj 3~ 4-p.j-iii 1 1 3jt£.L3JI jl j-ibjVI 4jLaL>- (_y£ 3, j3« tl 3l~n-ul i( jr aj ; u ^ to < 1, 1 JulC. . J jLfllj 
ja j3i£l Ijj-i 3> 4_uljjJI 4_uJii4l] jl jVI (jjLfljvll CjJi^I JiSj .jalj_>- 4_*^j (_ y lc. isjj-ils jlj 
. Q' rA )^l, 11 i."i 1 11 VI 4jlac. (_ 7 lc. iilI3 i4jl31j jjS3i jl 


II 


509 


Qjjiiiill aiiljgJI QiuiinJIg pgrnJI uUill a^alUllI jlfalll 
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VI i 3 i JLsLLa i nVI 4 . _il 4C (jylc. 4 _j 3 j pJ,l JLulAll (jLfl 4 -lC.j-jUI 4 -ljs-LlII {jja 4 il ^-llsIjJIj 

(jl VI iq\ 4' < m U al...alc. (j- 0 jLII (J_a_*JI (j^a ^j-tll I'd. 1 4 _al*JLa 4 _u£.j _0 ijjj I " a ^aJ 4 jI 

t _^ y Ilil CjLlU_*JI i>jub (JlLo (_jia 3 jj jiV- 1 -uVI (jl JLaj .(' r ^) L ^o^.x^i,^J| I Llj ,_£JljI j^-La ^Aa.iII 

4 _J£L!I <sj_£.l_jiaj 4 _ 2 lLall 4 m (^^jL-uVI ^j-ifall j La < a (jlj i l _ 7 a.l..».H cojs-lIIj ^_L*JI t"i. t / .. 4 i 

4 _iC.j_jJ|j 4 _L 3 jL>-VI JLuLiil S^IiSLI j-uauJI ja-IL^. i>ii~u u VI (JjjsO jJLa-i 4 _al_*JI oJ-j^liLaj 

: J _ ;r lj La L^laj 4-ilc. 4jj^lU 

4 _pwjjJI 4 l 3 jL*JI ^Lu ^1 1 11 1~ 1 n VI 4 _jla-C. (j I : 4 _LJvjj_JI 4 ijjLj«H 4 JLlu (^i&LLj i u \ i m Vt — \ 

4 JUI (jl LilJi -4 si'tj ,~,tl 4 -jj..iI.ll 42 jxi!Ij (jlj_ 2 JI (j-a 4 _iJ_aljj (_j_>ajL^uVI (j-ij_ll ' jL < 0 -». (_y 2 lll 
jl II j| ( jl_j T i^>JI j| (jLujjVI alj^ji (_yl<j|j j^i (j-a (_ 3 jJie_a 4 Jal>. (^ (_^a-uaj. JL 9 4 jLx_lj-u 

: l_^_La 3 JljJl£. j-tial^a Lilli (^Jl ^uj^JI (jljjlll jLaul jJij .CjLljJI jl Cj I j-ifoL>ij I 
4 — tLa-X. (j| (^jj La_Lu *Ldai O* ^P‘ < ' U ' ) 4 l^''j>J' 

<jL -3 IjL^Jj • ^yuJL^J o Uji_£V Ij (pA_<_u_L><J I Jl_>> I ^C. £ i_uVl ^ylc A s ^1 • >• 1 1 • ^Vl 

^llLseJ (jLujjVL^ t ^Lill ^LdU 4 JUI pill 'fij t"» a \ I JuU3 JjSljJ! ^.mTu uVl 

^-L>- VI l,.^ Q.LA ^L_iJ i a jl Jj t^jlSJLlI^ J^ulnJI clo S..^ j^VI ai \ >|J I 

(j-a >*“^ 3 c*^ ^ ir ^ 43 a *i O* Jj-^ L^lju^s_a 

i-juumJ (Jj i 4 _i 4 -a-lx^», a (jLujjV-J (_)^ujj 4 SjUji na ^aljJI (_ r fl j_A >1 <~i< uVI (jl Lilli 

4 Aju 3 (j .1 aL'JJ ij_>.VI (_jJI (j^j>-_jjJI (j-a (J£ (j ‘s 1 n (j 3 -»■ i V j £ a ‘. 3 JliJl_£. 4 _i_ajL_>.| (ill jlSHu— a 
La (jjJLie_i V La-^ -4 J r Ijtl 3 _^jVIj 4 _uL>JI 4 _a^aVlj 3 j../-uVI _jj>. ^j*_a-ij i 4 jjjJJ Sjjllj 4 _a^>-jJI 
Lilljll 1 lfl.~ijlg.jj LbLa^>-j 3 j_jjiVI (JV-li (^ jaJj^ (jL_c.c.j 4 j 1 _£.j (j>a (_gj_iluJI Jata.ll 4 _jJI 
Iji^J j»3-aJ (jl (j-a 4 1 j >1 -,<1 1 2 j_il>iJIj 4 _i ^JL >1 ~n (^j-II ^al*JL (_^LJy (jl ^>,1 mil L— i-LjuIaJI (j^l^- 

• duLC. fiL^oLJI ^ . 1 < «« 4 ? ^ I t J_$jl]| 


CjJjj t^j-uJI 3 Jl£.LS ^-l^. ^j^SJI 4_L!I Jiiw :^JLUI A.h.uO ^^LLj ^L-uJcLa/Vl — T 

^L* (^a Jji\ <1)\ (jl ^P^J|^:4 jLlS (_y^ (_^_n — *3 4JUI j-^ij i^aJjSJI (jlj-aJI ^ 3jj_*_j_a 

^ ^ s s s " ^ % ^^- 2 ? ^ t ~ s ^ .. ^ ^ v ^>.-2 ^ 

(jaj u— J»| 41311 LJ_b^w >^-=r JL-*-' (jaj 41 \yi L*b^ta O ' Kt Ll*- 

>jiUJ' “(j' ^L^j' oL-t-P '(j- <il' L^rjJjJr^lp JlIoPI ^Uifv 3 ^'p 3 O-LI' 

^1 1 11 i"< 1 11 VI (jl Lilli i^jj-lll 4 1 ^>>^1 i~ ^LlllZLljVI 4 _ll^L>. (jl .L-wV t,lj 

(jl Laiajl jLL^lill (j -03 .(j -LJV JLslj 4£jji Jl£ OJIj i4£jji V JlS jlLVI (jia * 3-^3 £j Jii 
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. 4^jLfc (_ 3 -II (_£jJj “ ^l J-*-ll 4jj^La j ^ C jjI jj 4J (jj5Lu.u 4jj mi i tl I <*i « j i U» j_u.tTj j\ 

tiJlLk ojI^ ^jLL ‘ 1 ' ' ^ ~*~N l SjuJlAJI 4^jUII ^>aj -4 ...Am cQjL^j (jLojVI 

aVjjfc (j-a Jjv| V» LkjLLa 4_!jJLa ^1 (jLliej (_yl!lj ^3. all ^V-*J (jjjjjj (jjjJI aLisVl CjIjjjjI 

Jj>-I V £_a OJljsoj t^i>i >JI £jLL CjLuajLVL JLiU <_jL»ol (jj_bijL*j (jjjJI 

Jj>.j 4jI (_yJL CjLI.j^VI C-Jj Jj9j .((^aatLi (jjjLaJ.1 4 _j3 (_Ju_l*j ^jJI (jjjjJI (_£lj ja-g-La 
£jl>. i— il ^LVI 4 _lL3j JjjvLj ^LeJjj O-aLs jaJlaJI ^jJLjj (_ylc. IjJLa YA (jj jj£| 1 3M j»L 
4 _d 3 iJI ojl^j jl_lII j_ail ^yKil jjulJI jjiS 1 3M ^Lc. LL^jj . (In Vitro Fertilization) (a^JI 
Jjjj La ^1 Y * ♦ o ^Lc. ^ J_u>j La jjulJI jj^L (jl j>-2JU ijAL LlI M o* ^1 j^-t 

■ Ml jj 3" J 3t-» (jjjJLa ^ I c. 

L»wVjl da^ toV\ 595} 

^^aiaJI l^-A ^1 jJijj i(_jii3LLl!l SjiJJui (jjljj jj^jJ 3jVj (_,!£. JLaaVI CjjLS 

jl 3jL*JI (_^l» I ^^3 j*Lc. j. i~i < i_£jJI al—xailll fjjs p 3 «tl t «1 ~ <T jjj 'JJ? All 

iLiji" 1 11 j ^ 1 11 ->JI ^jL>. i_il i^-a-VL ada-ujJLIj c aLal j-itJLi 4 1 a >J.I jtill oJufc 
(j-a (jJaSjJI jCJ t 2uljL_JI i_3jJcj IjjJiSjJI aLitjjjljJI 3jL*JI (jja 4_a3lj 4-il_a-~i i nl 

4 \ -j-Laj 4_3^lj_a Ij^l jv Ij p j t 3~ II ^3 i4x^IjJlJI ^a3 laJajJj t _ r 3cJjJi3 i u I <-_u>- ja3 jjj4 

- TTi . „ a 4ir.i,ulj 4 jjIj ' ^ ta iIjls- 

3jj-I 3jVj JuLc. . ' ‘2j 3~ ^jjl ij i nil 1. 1 ^ ' ^jii.>JI ^jLi. ‘ »' ^Vl (^LlII i^Ij Luu J_3l 

CjI jJLtaJI ^°J • ' 3lL»a J^Lc. 4 _l3 j ^ 3 1 Jlj-A lj^4i s ' 3~ r I iJJLLa 3^ UJ^J^ 

4^>.jJlJ 4Jjj_3js 4 1 _L i uj ^1 3j.‘ 3a j-JlC.J JJ 3 h (JjL3j 3a ijja ^.xu >JI ^jL>- t-jjLt^LVI 

. ^<v3.al I 

(Alabama) LaLVi ^ 43^,1311 jti^l Gregory Pence (j^ii ^jj^jj^ jLuj 
4_jvjjJI (j-a (JaJLLsIj a £ (-j-ljUVI Jl 3b>! ^a-ljsm J-aL*j (jl jh 0 4_a3 3^ >) ‘Li4l^>JI I juk 

j_u_alJI (j a £jj (^V <_ ij L_uVI lj ^-i Jl 3 UVI aL>. (j-a (_p 3 ^_*I Li ^aJ JajaJI (j < «. >Jj .4 _uL!l1I 

I'Lj l^l£ 'V i(j^_ljL*JI JL3L>VI (3>a jjl^l (_l>. £-u3j^a ' 3-W | JJ Lq-ijj Jj «41luJI SjJilll jl 
iJLs. (_5l (_yic-J . l V \< 4SLc_Ja_a 0j£$ 2jJoj ^-Jl jJa-b (jl 3j£a Lai . Ltla 

(jl3>- (jjL>^ (jyLajj oJL I jSLk t^jl W~u nVI jjze^a j<y^3j (_y^ 4l (331^4 VI JjJlujjJ jaJ j-aVI 3 )^ 
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(jj-L*aa l^aL£ (jl <j-a (jjj ja>JI (jl t j .i£ A, t l LfcaM-ta J_*a jjl ja ja^l L^-XA-U-ua ja 

. ( J~LC. j’c.uia t La s-i^jJLu 4aJj (j^L3^Iia jaafcj [g"tl3.L> 4a^C. (_ r 3 j-l^ill 
4a>-ja>JI t— tLal jJ.1 (ja 1 Cl 11 l it CjIaLiLUl Juv I 4 a -w\l a |U> a (jjljj j-£9-l Ca)L£ 

La-t-p»-» 4_iaJijJI 6J. j ts\ at I ( Jr &j Ci# a£ 3 i4aal_*JI j-a^. L^al— taa (_ iu tU LgJ Caabj-*a (jy l!l 

• «SjLjIl>.| 4a_^jal (_y^ i_d_t£La| i ajZ : LijjJ ja^al^ 4 _ 7 Iujj^L*-a (JLiLa^l Jia^a 

^ S)/j cdAi'l oxwii W j\jlj 

(j^a »l al*ll Lafcjlal (_yj]| CjLa^-itjJlj (jjljj 3jVj jj_ 3 4a>-j i^j-II 1 a i II (j_a ^aaijJI (_ylc.j 
4aj-3t-lJI jlj^a (j^. t—l^l (jaa («-l Ijafc (jl-3 • LaJ_t£. 4_i « j _iL> (jj£!a (j-l ^ lalaJI uJUfc (jl 

Lfr» i til C-a>4 L^J iCt^e-L-aa I j tSjap-j Jl*j aJ ^£9 ] 4j ij -ao (jaa tla 3.4 CjIj-Li-u Jl*£J i4_tala 3j_a 

t_t-ulj| 3j_taji Jji ^j-t^xll Oaj>olj cavjjjj LgJLa-l t _ r l£. cLa^-Aa <jl Jj t (Natalie) ^lala 

. ( A )^t Ala 

£WumW\ ,3) \ ovwVjVl l o» 

Ji)<p \<*s^ 

4al_ga 4_aJLUI 4-u-oJI (_ y ^J ^jIj-j-3 j. 4 1I1 (j_a j-lA*VI Ja>-^?l (_y3 

(j n 1 11VI 3 J-ia t j-A> (_£>. jj ^J l 33 ^_ylc. jaJLxJI ■ L* 3^i ~ . ..I i4_uLl!I al j A Wl 

.~.tl Cj|j 3 ml LlJI (Coa JlS tj»^_iil IjUb ^y-aLnll Ll>- jJj-uJ 4^i A / ,.l Atlj 4_p» jJj_uJI 

( _y 3 (Jj^ •4_*JLi 4_3tJtlI ^-tiaJI g._t 1 11 < (j-° *^14^1 4 _lL>- (j-* 3 Cfir int"t 1 ul ^jPJI 4~i 1 all 

Cil -»- A <^>tl 4 j 1 11 jlj-ll CjLmiilj ^jjjlla.11 OjL^j t(jjjj_AljJlj 4^.1 jVI jl_tj>.^n CjIj-Jij 

mi~i 1 j—iliij j1_l>.^?I i~. IL>j i A a j Ti n^JLlj J_*j j^uLuil 3 Jul]j tjaJL*JI 3juj_>. (JSLI 

(^llll iij jaJ 4_uiljjJI (J j 4j tyjjlSLU (_y^J ^jl ^.tlill .jLso'ill IJl^J 4_t£La-U CjL 3 -t xLaxll 

. 3l_pJI {jC. l_La jQ An ^_u-t3 Ct^tjso 3 Jl>-Ij 3^_L»_a3 3l_cu . ^a^LSJI I J^3-1 [jl 

jalc.j 4. t.L-u Lll I 4 jIjjJI JL^ta Q^Laau (jjj-!l »l,al» II ja-A t Lt.1i Lb jj| j-it$l I_jjL^ ^j-ij-II La-ij 
Cj JLa- ji ti La lLLLi ^jl J.3~itij ^~L iumi uVI Caia- j-p^>JLl ^jL>-j . 4jj»-^?l 

j (jl (jSLa-i 1 Ji— 1 l»_ J I (J 1 A ~ / ,1 t, I ^_a 4_Lt_»_a 4 Li A ' Jl.Ic. Laaj 4 jI (Jj_3j (jl ^jL>~ •••' tol . I Jul 
La (j£>-! *(j^l Lll ^Lla jjfc La-a LaJiaj^it^l 4 j^-l>. CjLjLSj ^IjiielLial (JjL>- (j-a LSLa-a ^1 1 n i~ 1 nVI 
,3L>Jl IJl-jj , L^iibLso (j^aa V 4_ia>-jJ_j_u 3jlo A- lLLLi (jl t Hal a c. I (_y^ 1 4 , 3, j 3 ->■ ojJLIju 
t(J _fa- . ~ iii‘- U (jJ, 4al (ja 4_tAaa^j j-a t—i^fl (ja (jlj^p- aLsol (ja (j^£jb Cy 0 

(jl t J-iJl>- (j^a dJj (J$ I J_u (_y^>-I ‘ ' aja aL*j (jl (_yiJJ (jl j-ta» (j^a 4_tL>iJ 1 ' A A « i Lt$ La^ 
• 4 j^Vj Ci ih_i_u (_^jJI (jal^LlI tiili 3j_^aajj jj>-T ^Lal^ lal_^p. (jj^a 
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i^ya JliJl>- i la a ' ' Q il . ^j_Lo (jlj_pej <Lbajjj i—iLl^js-I 4_3e_uj CjLj ^aJ 4br < n <~ i nil (_yl!jj 4 ^cjl11I 

(jl £-f3j_Ib Li U 7CJ Jlj>-(j L-ljl , i JU Jljs-jJ .4 *_l_lLJI (_y3 dlJUfcj ilu (jl lLi3 lmJ («J 4jj,i_i ^ 

<_ il i i nVI .jja _j.._(~i^ll Jl_>.^j ^ylc LjC>. ^Ac. (jj-jJaj (jl (j£LaJ V 1 — ljv jJ j i^"< 1 1 

3j_^_j>.| ‘ • ' L" ' lLUj jjl .j_Al_JI Ljl ». ^yic. I j,„>. jlj i^ltl (Jj_jlajj (J-S-i (jl£Lal La j " ' lll.a..>iJ 

(0 I II "frill £jU. L_ll_L£aj>.'^l 4 _L-lLjj_uJI Cj I J-bbfril, I fjjjs l 4 jlfc (Jj Isl ->JI (j£LaJ d jl -L^. i ttlj 

Ldv 4-a-aIll ^LlillLluI jjjs. (jl£ J_3l .(alLall aLaul j.,djD (<_L_uli^l (JlALal) 

(Jjkj ^4^.ljj| Laj Ti i nVL J j ^ Si, I La :dVjL«"ill (j-° 4 jJl*JI jL|j (JJlxJJ Ij-bla Ij-jlaa. 

(Jjfcj $ LfcjJaLit-aj L^jLlLLlu Laj ^4 j i3"ll oJuk £ys 3Jlj 1_5 LilLbfc (Jjfcj S4jj_3eJ1]| a Juk jlj£[3 (j£L«j 
L^jLjjISL*j!j 4jla~itl ojuk (j-° 4j«_ajli! jlisVI Laj ^LuliI ^1 i ni" < nl ^1 *LaJL*JL i_allaJU u 

(j-o (J^LLVIj (jj-iLillj (jJjJlj (LL*1I (JL»-j <— Lflj-a La ja3 ^4 _liLluJ^M SLpJI l_<_i(^». i_LLie-a 


ijbi^l jl t4_ir 1 jgj (Jj 1^1 >J I 4-aLc. 4 ai^\ jrL i >ii~i < n^L J aj in ‘>"> 1 ( 1^1 lJlJj-XJ 

.^^4 i m a'\ (j^a 

4—JT I L . a Cloning (4jjl ^11 — (Jl m n < uVI^ ^~L i >■ n,< nVI (jl (yi,» til j. 3. ~i «j 

(_ r 3 LLl 3,l~ CjJl^so i ii <~ i ill dil jl a f (jJLuii 4 , S, j a ->J I (jSli 1 1—L. L a-a-a 4jJLa-.~i i u a 
3j_p>j dLLISLI! j CjLuJI jaJLc. ( _ jr a jJi 1 ‘n" It 4 _lj>wjJj_u 4_l!T L^jl c.t-u>- 4_3 jJL>JI aJ-i JuLa 4 % j .HI 
LaLa-i 4_3jLLa^a ^ILIj dVL^>J! oJUfc (jja 4JL>- (J$ (_y-3j t(_yi >ii->- jUI jJilillL (-Sj-jlj 4_Jj>JI 

• tyLuaVl (j^lSU 

c LuajJ (jjj.An.ll (jj^JI 4jld (_y3 jal*J! 4 jlJ ( _ r 3 2 j_a JjV (done (j_^) 4.1_ii>ii 4_aJ^ dj-^li Jl3j 

^yiiuy V j-jl^J 4jj_Aaj>JI L^j|j-j>.| jLe-lj-uLj ^pl^Aj (_yj.II dLUlJI (j-a «Lc.j_aJ^a 

' ^ ^ jLr.j.j.aj (_yjll 4_iLaJLJI i 2 ,^,j\ (cloning) ^LxdU.Il< ul 4..a.K dSjJI Lilli JuLaj 

Jjb — lIij^jlIIII Lljj — (_5jJlj ‘J^LT 4^4^ (jjl£ La (jjl^ (jja LjLiJI (j-a aLc.j^j>=^a jl 4 _lLL 

. 4JLa (J~ i.~i I i_£ 4 l!l (jjl£Ll| jja LAIjj (J '1 U~ ' i n mi mU Ijubj i(Jj^>^?l (j-a 4jr.i >i*l 

. (_ r J J uJL>JI ^j15LlJIj ( jr LuJL>- jLlI :(j-yj ajjAa j 4_lj»J! CIiLLjISJI (_yfl ^ISLiil jalbj 

i~il a (J^jsj IjjJljl. (_yiajuj jjl£[jj ((_£jj^M Jj_UI) |jj>.lj "il! ‘ - ' L» ~ ' V (^ jxi 2>- jUI 

LLl i ii <j i ill (j iii \ -V^UI jLLSLJI j_p_<j lLU jjj . ((Jj^s^M) (5jj^I 'j 3 11 i~il a i^> 1 4JjLa^a 4_uljj 
LjLc. j^Ti aj 4jla (jl jaJLc. (_y5 Lai .CjLlLII ^aJlc. ^pl^LJI (j-a ^jjll l4uk i Lut-ula 

(yUiis. jUl jjlSCLll (j^J • LjLsJI 3 JLl JLC. CjLjI£LI 1 (j-a (J J 3tlj aUUJI 3 Jl_l>-j dLulSLlI (_ylc. 

» 4_uLj 4l_^3l ^IjjJ (Lb (^bJI (_gj i^i ->.11 jbl^jlll dLjil (aJl^. (_y5 


ipilngjJI jp ojlgJ i liiiimi III 


2006 jmiij] -jjgtfl 5 5 ltudl 2 null 
jJijj ,4_uljjJI L^jLg J.s~> ljr 2 LaLaJ (^'x^VI CliLiJI 4 .lA~) .ilj^l j 31SL!I I j_4> (j-a ^Iujj 1 caLil 

(j-a JLJJuJI cA't ~i i ul (_ 7 Il!I 4, ?r iLVIj LjLkJI 4_C.ljj 3 JjJl->JI I O-SLl^I 

ljuk .(Jj^sVI 4—LlieU 4 , ., 32 ^jlill CjLlLJI J a Se . ' 4JL>JI <>Juk (_y3j iCjIjLlIII 

4jjLo j3lU! JjLJI (jl C^j>- i ii i" i ill VI jJt, La ^y <^i Ltl (j_a tiaLLlI 

I JL& (j-a JJ (jl j_j_>JI jaJLc. (_y^J .4J 4_<L)LLa-a 4_jc_u±j y _t jaj. 4 JU>-lj (_il (j_a 4_ulj_jJI 

. (Jj^a VI j-a Luljj 4 3 'I L", a La-.itit ^Uu ^iu 2 -a-VJI ^jLLII JaLa-i I (Jfij J_i JjsllJI I ^ <j ' (j^a ^jl£LII 
4 J 5 JLU CjLj|j_ij>JI) £-LLaVl £-LuV i(jJ.}j_3 (_iltalx3 ^ i n \ >itt jjlSLUt Lai 

4 I ) Cjj^tjjJI (jJj£jj «_ il ^LVI (jl ^LLaVl LLIj (_yL. (jAjLjjj i(CjL2sj^jJIj 

(j\j a-^E-i 1 _ 5 j.ll j^LlII 4j_A]| ^a3 (j-CL>JI (jJ_jilJ j— ajJlj >' . .. 3 'VI ^Js IJl_i_i ^jJI (4 uaH I 

J' (jj^VI diLLa 

^WjjaVl ov>o)Vj <£>Jo 

OVuVxybl (j9 (Nuclear Transplantation) £9<$\ 

Vl ILL i4_iLej^sV Jjj>JI 4jj n_aLajVI Lbjl lil 
4-L>-VI jaJLc. 4 j ^-ila. J-~>l (_5 jJI jjjJI 1 uVI {y£. LlLjJLjs. jLa-C. 

4jLuIjjJ > .HI ^a (Jjjj 3jjL>. j_ r L J (_5 jJI Hans Speniann (jL»i-u u (jjijLa i _ 3 _»UL V I 
La £j \. 1 (j-aj . Sj^LlU 4JL>-I^_a CjLjjLiAJI (j^ 5 - Od 3 ^j CjLLa£. p _■ L i~ •» ~~ (_y^II (_)> 3 l^*JI 

idiLuLajLI (_5jjjJI ^1 jJjVLi 4 _j^L>JI LUj c^jL CjLLujtiLlI (_ T ^ o^ 3 ^ 

iSl ^lll 4^.^jjJLa 4 1 iy~, ~r a y ^ c 4 i^yy ' L^s^jLI 4_i Jl.jxi->- 4_lL>. 3 1 j 3 ' (jL£ tii-La. 

i>juk (j- 0 tj '-*-- *-* u *— L>^j .(Nuclear Transfer) 4 jjjVI (Jjj 4 j < 3 ~ ' 4_tLa_«JI a juk 
4jLisVLi ^ 2 i 2 >JI (jJ^jJI 4_tLa-C. Ltiaj^jJI V — < .1 4j (_ 5 jJI jjjjl 4 jjiIjJ (—ijUjeHII 

j' '^ i _ y JLtl>JI ajjgjll ^L SjjLS 4_i J^,..r>JI 4_LL>JI 3 |_jj (Jjb a (Jl J- 1^.1 4jLvVI ^1 

3 Jl-laj CjLjL^ 3j_a JjV CjJj...>- I 4j^jVI (_JiLi 4 _jJL3j (jl (_yJI 3jL!uVI JJ—t^sJI I Jufc l _ y ^J 
(Jjj (^ ) ^T'A j»Ll (jL J. u t! (_jjLL) cLL J«3 n a|j ^^LjjVj-uL~.,.al (JiLa 4_L>JI 

ljuk 4 > ni 4 -l.v CjLuL^ (_yic. (Jj i^a **■" (_j-5 ^==-j ^aJ (jl a 1 ■ << (jl VI . c^>l A <>.11 ^Js 4jjjVI 
illyjjj (j£. (I ^0 Y) CllLl_Ljxi<fLII JJ^I (_y^ HJj Jl*J (—IjLellll tfjub Cjj-aHi-ulj J' ^(JjjJI 

cj^ ju^_*_a ^ (jM_a_*j (j-j jill (Thomas King) ^La^j (Robert Briggs) 
j-i£.) 4-i2.il.->- 4 _lI>- 3|_jj ^J-j LaLa i4_iSLjj^aVI SJljsIlU CjLiVjJI (_^a LAJjjL^ (j,^ (jllaj-uJI 
(^jJL. (Jj ^11 ( jr a Lcl>iJJ i3l ^jJI 4-£.^jJJLa <IliLu J-I-C. 4 r . t 3 <>. 4 ' (_y5 ' ^ < 3 >■ ( 3 j_LaJl >3 

jaJ l a 4 1 1 (j-a jaLjJI (j^L-J J' °^dilj|j_ij>i]| ^-Lju-cI <»l l 4 jlA (jLSJ ,4_j_uj (_yj| CjLS^j 

Vx.^rsy l_a_^j| VI jJLl (jl LljLv j>l Jl. 3t ~i.< ul t^l III i~( I II VI I Lv^_a Juk 3 I ^a '•»■•»■<' 


diuiiLDgjJljju! djLgJ ^Imiliulll 

4j^j| (J-2-Ij (John Gurdon) (jj4j_j^>. ijy>- l (_yj| (jjjl_i_u^?l 3 -lc.L3J! 

SljjJI 4-C.jj-La 4_c. JL a-uz JliLxiaj^j (^J! (4_x_xjj (_yj| j^LaJ aL*--aV! S-xj^ia L}LL) 3j-i_a-ILa LjLL 

MA cdJi <jl£j aiiiUH oVjUdl ^T\ jl*j ^L Jui 
Sljiil 4 _*JLi cN 3 <>> 1 jlL>J| LjLL j»l jL3p„~u ul 1 1 ^Vo j»Lc. (_yiaj 

(4_i_Ljj (_yj|) 4_x^j_i jl ^ial (_yJ-C. VJ (J^ta-sej jaJ 4j| j_i_jJ i3l _jiJI 4-C.jj-La 4_x3ajj_xJI (J3i~ . ,, ^jJ| 
4-1 J i »->■ LjlL. ^al J-jr" t nLi LjlsL) IjjI 34 Ulj_p. (j-a (Jjl J-f 1 *-* • ^' V ^-*JLi ^oLLus (j-udj 

(SCNT) Somatic Cell Nude- LjUJI 4^1 £l Ijjjl LxiZUI oIa, i Jx. jILjj Sj^Lia 

(>a uiVT <qj juux-a i j._ x m Jl j-aVb 4_iJLJI ^oLi^aJI xm\ (jSb jd .ar Transplantation 
.3LjLill }l_L_x3i (jjjj^>- 4-xL. i^jJI ^L-je-xII Jj_*--a (jl_£ «.L*_a^? jJjdl LjL>. (y a 

(jl (jVI ^-xiajlj .dij-a-ij 4 -llO (_yj| j_jia (_ylj (J-x*aj (jl£ jg l^_i4 (^^Hl! 4l_il3.ll di Lj (^.pti I j 

' 4 ^ a i 3l" (jV iCxSjJI xillj fjjs 4^U! i~il ji 3~tl CjjL^ (jj-ij^p- ‘"'d (_y3-ll t~il \j « i^»ll 

.(j-jlsJI (jj^3 CjLx1a£. (_y3 4 1 iL-xi £j | jj 4J i~i' jll jl 4x^1 i iy^ ' 4~ti»l . .. i 4 j>-jJ OjI^ 
jJLi Jj-3 ^..Ic. (Jj. <--•» jdl 4Jjl_x_aj 1 *\V 0 j*l_£. (_yIL>.j 4 jI ^1 J)j in La (J$ (j-a ^j-^ 1 ' ~ , ~ JJ 
4jl j^ij jd J2UI 4-X-L33) jJG (j-* 4i4i' ■< ii. 4 _lL>- 3(jj J— se. "i i uLi diljl_j_L->i]! 

. L a l"rje-a ^-iGcjV 4,_i ilinll ^jlUll ixl^l * 11 fitA* a (jta i. 3i nVl j_aj .^Lse-IJI 

3j. < x, 31I (jl 1 14-1 -a-L^3j 3j£l3il jajill !_^>- J (jl (j-a Vjij^ 

JiC.I_jS xiJLljk (j! tfU-pi (_yl-LL>iJI (jj^SL-JI CjLxLj^. (_y£ 4._ilc ^jtiail 4l_i a-~n nxa ' ^ - ..I . „l jj^a 

SjLc.! (J-L3e3Lm3 (_J_1 1 '• I -*<" jJLl (jl (_y^ Sj-lLad,! Ll jL>JI 4 j^jjI (jl (_j-4j 4 J I nl.1.11 1 4_IJ>. _jJ J_L1 

(j! (jJUsj i(jjJj^J >. ^jLjj (_y-fl 1 * 1 ^ Ml ~i 1 1 - 3j 1 1 a ~ a ^ J r 4,._li_l !•>• LljL>. ^ I < ^1 ~ t 1 ^ ~ -»- ' 

i> Juk Cxse •■*■ I (_yIL>.j : | |j . 3j-lLa_j_a J j 4- Li jLjk. 1 Aj. t <^1 a (jL^ Ci,a-„>j <— ljl..7r..~ill 

.(">|jbt CllljJaJI j_a ^-==-13 (jl^ CjLxjLsj-jJI jjs Clil_il3~ill 

ydSilXil 0 9>) 

^-lln, 1^1 a •ir"! 1 uLi aljjlllj ija-^Jjl-so (j-a »1 al«H i— 3JL4> (jja ja-C.jJI (_yi£. 

(jjJLb (_y>l.t-a. j^-dl I £-L a-i jaJ ljuk (jLfl ja^-ijl->iJ (_y5 4-aJLa-.~i 111JI 4,_i <3"i II (_yi£. 4j^j^?I 

i—ijLso (_ylc. 4 3,._il«" (_y^ ^_i 1 11 1 ('jjuuif Clone (j^l£ 4 aK ^1 j-ir~i i ul (j-a J.B.S. Haldane 

( jr iL-uj'^l 4-t^-_jj^-uJ I di^?LaIb^VI » (jl_jJL*j ) MV CjjdiiJ 4] 3j-t3>Lx_a (_y3 Lilljj i4j_jj^?I 

j_ii_JI ^1 1 11 1 1 1 nl (j I i"i(^ <^l >dl i?JL4 (_y5 ^-^4 La (ji_l (j— aa - » 4 a > I /ill 4 x i ul I i_S^l I ^ 4 

j^L>Jl Joshua Lederberg ^jjj_xJ (_y£Lij_>3^?l l_u>. j ill ^1 1 ^ 4_ 1 _u_3j <11 ^ I x~ jL-uj 

(j^SLx Jl^ j. iL.i.1 1 ^1, mi~i i ul (j | » 43Li^ jLL I MV j»Lc. ^?L3_a j-Aj (_5 jJlj I ^oA ^Lc. (Jjjj SjjL>- 
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(_jLl£ (jjiLlil «LaLi j-ukLv^J! (_y£.j ^1 (-jj.jxi.~m 3j£Lfljl CjIjljj d'HcjaVl (_yS yLiLa 

jl (jSUj i^U! JGAJI ja» 4 _Lj j-^i i^jdl ' W* j*Lc. Jj2,~i J.JLI 4-ajUj=> Alvin Toffler jiajj 

jx. 4 , < ji at ja 4 _lj>.jJj_jj 4_je_uij £_Laj3 (_ylc. Ij-il— 9 ^.‘ (— 9 j_jji jl jji tVI jl i ja y jj 

d \< JUJL». ja ^(((^' jjJ lid j^® j^-®-(J jlj 1 11 1 " VI 

^J1_*J jL£ o_ij>. (Jjjj 3j_jL>. jj 1 c. jLLasLsJI j»jV jL 9 j-jii_L.I I ^Lj-u-Zl-i-ul j j 3 ~ 1 1 ji_£ 
j_duj JLiia jj ni ill i ii (~ i nV I ^_y9 jJiu 4 £~>-j jj / ..t-dj ^j,ji,^.i>. ^y£Lj-aVI 4 jj_l>JI g. 1— (— o— lSU ' 
jl jfgJ j<u La j|j i jLjjjjVI J J( n ( (I I (_yl£. jjjjLs jj JjS-t-Ljj »l alx 11 jb L_UJ i±jJJ>- ( 1 “W \ jaLc. 

Jj^LLj j jo_ j.Ll I t j_( _iLa.ll j-jIi) \ WY (jjjjLa d Y ' )jL j ji (VI 4 _ 2 _l_lL 3 J ^a~( J < u £oLj_i2aJ! 

cj a- i jjii j-u dj-3 Sjj L>. j-u I » jljijLj j-ajL Li!jjjj_jj ( _ 7 ^ VI 2 , a Willard Gaylin jLLLj*- 

.( YY )((j_jijJ| ^Jb ja ^_ljjj jajad <t3j_xJ,l LbjJ — 4 3j 3. -a* 

aw ioflH OMiVj^l 't\mm K h 

Jualj AJLpd! ja^jLlI JjI jL^ibV aLbVlj (-jLSJL ij-ukLa^dl (_y£.j ^yl! 3j£Laj| (-Jj-ujj jbl Jl9j 

^Ldl 4_aJLf5 1 WY j^Lc. Woody Allen jJT jj ^ -~< t, 1 £j_>Jd ^jLa ju*. Lab-jail i_dJj 
cLajJI I juk (jjs al_al*JI 2JjLjtaj ij»Lc. ^^^luLa jl*j J ■ au < .< t,l >_a I j-iIm.; til <xhjua£ Sleeper 

(?J(.j ji.->. 1 I >. r I Jl>.| lU A-»- ( Lilijj ((JJjLjlU Jj-3 jQjbjM-d ^ jL»f jdlA jj® 4-3r.. j ji~( ^JLus 

^jjJI jLLuS l^JLu j-a JJLc. (bllj Ojljjj -( 2 (VI J <>( «tl ljuk jl£j iclJLc. 4_p»jJjjj CjLjJLjjj 

4. g. ujiJ l is-1 be. (~I JL3c_l 3 4jyia JjJU JJ^ L^'-d^ (j-3c_jjjjl j_du jJjJjT <UjlaJ (jajLjjiJI 

jV ((_|j^>V| (jjjdj 4dr. j jiill 4 jI l^jd^a 4 . jji a\ JJ*JJ 4IL>.j)j j_aj 43j-uj\ 4JLe_a LaLaJ 

Uufcj .(jjijLjjjl ^a j jm jjjl_2J l j-Ja J I cTit ii U j»j -» j ^L ji1~(j jiVI j| (jlsjILflj jLLuiJ! 

jaj j*L>! 4~ < u ^ 4 jLjuV! ji_>. Jl^ 4JUI jl l^-L^ j^Jli (■ 1 ("v 4jjl_a-(jjJI (. -~i\ 1 1 ja j x j jj.a ^ a < m 11 

L_uJ( i^a (Ja-xJ (jjJI) pL^tl JL. ( 4 _j JljsLs Multiplicity 4j4Juu jaLj Lai ■ pL-UI ^ , .J aL>. Lufc 

cAjJI Jljsj V cLi-p. (CjSjJI 4.1C j La 4J (J=e-d ^Ij^lILj-uVI JLc_a 4 jIjJ jalLc. ^1 LjcJj (LjLaJ^a 
4Lcgjjjj (Jj-lXI (_y^ JjWU 4jir,jji'( !^£l ^jstjjj (4IL>-jjJj 4JI j,L>Vj 4la-*J 

CjI J._( 2.x" jjj-u (J^LLa (_^l jjb 4IiSjj 4jl_LJtj (jjjJU^ll ^j_2jjj .Jax-II (_y3 VaJj jjA. I 

jdjJijJI Jl>.| jLj La-la j*4 (4-jilj-^ JLj.mj IjjLLLa 4 _LjJ Cali 4 jju_j .4IL>.j)j jc. ^.j jdll alajLl 

< j2j Vb jdjjLjJJ 3 JlC. 1A j 1 Al3 ‘4jj>-jj < taLsej (_pl j^aJI 4 juL>j_a JlL>.| JiS ^ j-Ci.a-.j jdll j 

ja L^jj < La-a 4 jL A jJlj 3j_ij>JL 4bj>-jj (_iLaaaj Ca3jil j_aj ,4IL>.j)j jijj 3j_3cj>- LajfcJu>-l 

JaaJI J^Lji.a 43 c_ujjJ (_ < 1 < h~m ^a3 ‘ Jjall j f /(~d4j <^.~tlj J| jSVI (jiasLuj CliV 

jjb ja (^jVI 4 jLl>- ^1 Sjjjd! jAj ( I JlvIj yL>- V! 4aLa| Jl^ej V 4jl4iJI (4la£. ja 

. J 4 XJ jlSLa l^-be-iio-i 4dcjLjjJ ja (jailitjjj j^_ljiJ 
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/HA)!) W 

< iLiSLII O Lajla. a jl 4 _l 3 O-tlaj-Hfll LLl£ ^ WA pLc. LippillCOtt OjSLLl-l? j i~i i jlj Oj_Oi 

jL_j_sl j ^41 -»- .-^tl i_ulSLI! 4_taa_3JI ol 4 3 I j ,y~,\ pLsj cn <m tj (Ja_2JL ojLsj o|ju>.| 

5. is* 2,1 (_xjLSLI! . P r \jl..i all ^~L i a i~i i ul :43jj_ia5 : jl lj_jjt-i D-Rorvic 

. 0 Jl m>. L jL». ja 4_iL>. p' jjr~i i uLl 4 i •> a'\ ja 4ar. t Ll (Ja£. (_y4 HC.JJ ^jjJLa j-iC. - jj-»- r j-UJ-tia 
t _ y ic. j^lj p * * " (j^a i^aaeJLa 0 L 1 L uLlj pJLc. .ij-a-j (_y3 j-uj-lLU I Jufc (JjLs 4jI i—ulSLII 

i _ 7 lc. (J j, 1 ^ 0 . ->J I j «4 — l. L q— at_? 1 alj_».| pjj i4jjj^M £jjj (J-S-i 4 ill 1) <U (jl tii-p*. i4_ila-*JI aljavl 

L ~‘& ~^~S (_y2JI 4 -Lj-j-u V I OjilSj i4-jli-uIj 4-a-, i3-> <_iLj£L!I jIjIj .j— u_j_ilU j- 0 Jj jt-» 3jj_tas (jALa 

< iLiSLII l5_3J Co 3^-^ C 3 -^“ (J^- 5 L^l p * l 2" j .".I i tl jJ-alljjjj pjj i flj-i.li lj j < iLiSLII i_2JJ-a (_yj| 

.P^aLljlj i— ajj 4 i^>2,tl jU i-JsljloVI (_yJI jO/Lill jda_i2>l \ *\AY pl^. (_y^J • i— 2JJJLI t—ij-A la t_n 

u\u$\Wmw\ 

(Jjk Jlj^UIJLi I— 3j_*j d>.| jL£ La dll _ii_i x I mil 4jL-4j <__ijJ 9 ^ylLs.j 

i ii <~ i ill (_y^ 03-^ I* 4 -*- 1 • pi dLujiil ^Lm l~i i ul (j^a-i 

.CjLuJllII jj pi ^olAxiaJI (j£>-l i(_5j_5-Lll (J3 itl ' joliiis 
J. * ~uj 1 4-Jr i >i n i >i a dlLI j-^»- (jyi^- (Jj. > J I (^ (J-a^?l <3d33 l — L (^jJI O^jJI (_y^J 

4^.j^jsta Lllllik O-i t^l i M <~ i .iXJ 2 JljO>. O^jLta (^ 0^_jJI i-d ul c1cjjl]| (j-a 4jLj ala'*ll 
d 2 1~ 2»- a 4_2jj_Laj ^1 i ii i~ i ii VI (_y5 * ' (_y-^3i :> '-^ (J-*-uLl 1|| (JLyta (jjl a* i (jjj-ll (j-d^LJI (j^a 

(^ L^L>JI (J-ua. at tiilij i4_ajlla-Ilil pj|_^ILll (ja 5 ^i 4 x j. _iLa.ll (_ 7 _5 OjLjtj La (^yl^. J_a_IL»j 

(jOijjL-L^ iyCt-Lju (_ 7 ^jl_aJjJI (_gj.Io._L _t 1 1 4-aJLa^a (_y^J . ( jr i-LL>J I (jjjSLjl j-a 3j£LJ2l (^^Ij-U 

(_gjJlj i IjiLsoL (_y^ (Jj-uLhII Lp. jJ (JL*_a ( Jr a (J-a-*-i jl^ t_gj.ll Steen Willadsen 

j—iaj Jl-Sj .j-^LJI j-LpJI (_,-a L^«Ll>JI J-ua. 4 4 _l laj pi J-ir "1 < uL 4_pc_tj Jj! 1 11 M ml (jJLc.1 

ojub (j-a—Litjj .Nature j. i« ~i _c~i 4_jjj (_y^ ^ ^V^ jjLu Y 0 »jji 4_pc-jl_ij jou^jt _c 2 a 

jjjl jl j-l~jlo. ja 4_jj£La^ 3j^L 4Jl>-I p I -Lr ~ < u I (_yJI — ja Lj^j jl j j i n ' a ^ — 4 ajJaJI 

4^. jjla 4a2ajjj (_y5 3 1 jj (J^ ^jjj i I ^j-> pj L^L>J I J 4 plb tflx-p. ( L^LL (jplaii J I L^LL 
plu l_3j_<-u) LaLaJ 4— 3jL1o"i a 4Jp.| 4_ul_a3 jl 4_L>.| 4_»jjI j\ j\_I_il>. (jyl^. Jayi'l SljjJI 

.(4_lILiJI diLtaaaJI ( Jr 5 Hall (JjA 4_jpo (_y£ (J-uasajJL 4ajjlaJI 
4.1 133 pi Jiir"u II L oLjJl 3]| ^L a i~i< ul (JL*_a pl^el^l »L a'*H (jiaaJ |JlJ oLii-uLaiiJ! j-i^IjJ J-°3 
Jjl^ (^UVl (JUL o^LSj lSj-p^ dVjUdl ^ j£j .^gjjUl JiUI 

jjic. (_y£ Cell (4^1) (Jj_u 2 <^>o-~t l l 4_c.ai*ll 4JL>JLl 4J Oj-Oi (_gjiil Karl Illmensee 4jjiil 

liJjjjj-U Opjfll Jdj .Peter Hoppe 4JL_aj ja LdljUalVL 4 _c ale. 4 ^jj I °lA ) jjLb 
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(^1 I cLLaj jli (jlis. L}L>. 3 jjjI 4_i3 O^ajicIL-ul (_£jj| jLsoVI I j_ib ^-lu] (^JjVl Lg-H se^Lus j-ajL 
i4la-*-« (j-CL».LL!l CA *— t r. L> - (J- 4 -*JI Ijjb t_J i-iljSLijJI CaaLvj .4 jjjVI 4-C.jj-L a jL3 t~il 
jjl <ji3jj I Ij-^e-jscjj (4_!j 4 jj-J*l 3JI IjJJ^J IjJjUv ij\ ii-J ^ ( _£j_i.t J>sL*_a <jj3j Jj 

4jj-Ltl i(jlj-li]l (_y.lc. (_ijl_:tIiJI <> Jub jj^Li (jl Jjv 1 " ' ^a-I jat jji I 4j>Li 3 jJtj . (<^_ijL*j 

cjlj^t^La jj. _i al"j Davor Solter j-i!j_lu jj-^I j :s.Lal*JI j_aVl (Jjj>jj . 4. x >■ 3~> 

S “\Ai jjL_« ^ Science j-oLjLlu ^ 4 _ i »lc. 4_a jj I j. ALj <j| ^Jl James McGrath 

jLijj i^SLlj (_yJI (JjjjsjJI (jr h La^Lisj ' ^ , .. 3 1 4_lL3HILij J-a-tJI jlj^j I a ,g"tjl se a I A Le_tj>j 

(Jill] (_£j_i.| SJljJljs- 4_2jj_L3 jI£ljI VjL>. La-gjl L^-m 3~t 4_£jjJI (^ Ij^j La-^jLi ^aJL*-!l £-a I jub 

.< v# >LijT U^f VI ^jjill 

(—JjLso (_yfl j Ij. a"i I U V I i(j-L<-u.S jL-LiS (j-U < u j-l lie_a L^u-a jJLa ( Jr '9j i(J>aL*-a 3jL£. O-a-a-us 


(jJLil C-lla i \ “\A1 jaLc. ^LsejJL Jug_>JI Ijub (Jl^j i(_£jjj]| Jill! 3 

£jLb A " ^ a.|j I JljJl-A I t 3 ' Llll.lA (jl lLl-(u>.j . P''\_£jjjJI J 3 ill 4 _lL3_j_i 4_se_ «j (Jjl ^L. 

jl i^aJL*JI (_y^ jl>-T j-iuie-a (_£ | ^jseuj j<l! cSa-p*. ‘ ^ ^A ] ^aLc. 4 OJ-tU L$J (_yjjl (jlj-lflJI i ii r< i ill 

CjLuJlS (Jjl 4-ir mu i>i.U (jlj-u.iM-i^ j)N— 4-^>- Cjj_C1c.I JLala jlj^3 (_y^ t4 ju. i a*' jjb (jP^ 

i L> jij] (_jt t5jLi]l cj V (j^s-j) L^l^- t-£]j£L<i (^t (jj^ (j^3j (Jiill £ i^tili ^ i t i lii t il 

^ I II i~ I II ' (_3-lj]i (jlj — ljv (Jjl (_yill 4-a- JtiLI 4i>l I M i~i I nlj jj)l »| 4j 

I II (~I I III 1 4 M ' (j-t_L>JI LibjJ_4iJ_a LljLi. (jylc. - 1 V f I (jlx^^jLii 4_l La (jl^ i(_£jjj]| (JilIL 
(Jjl Cj \j..i ~i C.I tiJJjJ ijJL (jl_^_i_>i] SJ-jLaJLa LjLL jal Jlir ~i ,< nl (_yl£- ia“icl (_ y l]jJ 4_^jtlll 
.(jJL (jl^j^ijsJ 4jJii>i->- LjL>J (_£jjj]| JiiJLi 4ir i >i ju. i -uJ. I diLujill 
4 1 J 1 1 £-a 4 _l 2_l I >J I 4_lL>JI g_aj ( _ r 3 eleCtrofllSion II ^_a jJI (j^_<_dj jLii ^ jLr"u ill Jl3]j 

.(_yj I a £ < «~ ^3 (jJJ^jSLII jj^-i (j->~3<^>\l~a (j^ILJiJI J tiJJjj i3l _jl)l 4^.^jJ_La 

4j£Lj^aVI Sjjtill CjLVjJI (_y£ 4-Lie- J I d) I j-tlLiJ, I (j^a JliJulII Lilllib (jl^ jLilVL (jitli La^J 

Randall Prather jjl jj Jjjl j t Neal First o-lu jJj J-u j_a »U.l«il j_a j-a^ Lbjjjj 
,(' rv )^ ^AV j»Li (Jjjtc. ^-L i >i r< t u I (_ r a I (jjjJI Jim Robl <Jjjj 

Jju 4_ljLL ((jyl^L-jdl i ii ("ii „VI) 4 — lLlcl. LjLL 4 jjjI ^I-LcJIluL ^LloIIllVI 4 'I 5~ Cu JlSjj 
jL J ~n i nj 4 -C.jjJJU 3l jJLil (j\j (J^ljill oLJK i.~il (j-a j_ll$ (J^-J 4_a Jjej-Loil <~il *'l 3~tl Jjjjso 
(_ gjjj]l (Jilll 4 _lL3j ja I J_jr~i i u I (j-a cdJj JUu *Lai*JI (j^-X-i Jl^Ij JSljlII 0JL4] 4 L3~i ajuJ.1 4 x3sjj_jJI 

CjI^j-loJI (_JJlj>.I Clij-alu-Lulj . 4 _llll>- L^LL (j_a F'^jjLJLIj F') L_j|jVlj F A ^jjjll>i]| ^L-u-u-luI ( _yjS 
. 4_ lluLI I ^LulllluV ^jj-LiLa (j xl-Llu G (^^3 L^_j JLC L_ u_a 4JLa Cj-lLLsj (j^-Lujjl—LS ^Lso 4-jSjj-aVI 
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4_xalx! CjjJj Jjx*_*JI jl_! Jl3j . ^LslII ( _ 7 _a ^ I M <~I I M a (j-Lx»- 4aLa ^Lu! jA-u.iyLxS 

. ' ^Jj5c_c. 1 SS * ^l-£. (_£_^xxu_a (4_xixl>. LyL>. J_jr " < uL) i_£j_j-lj| (JlLLlI 

J. HI C. Ji^-I 4 Jl*JI jljj i4JL)LLaxa (Jjjs-C. 4, i >i a % j)L£ Jls-Ij (j-eL>. <j-a ^ i m r< i ii a 4-LC. x^i 4 Ij 

(jl ^1 l_u^O cijL^^ y ^ La-aj .( 'Serial cloning X < n 1 < m < 1 1 ^ 1 in a , , S* 1 4 ‘ < * * ^ I , i s- < < >1 * yi * >■ 

oLe-i^? j./j . iS JJlC. ^ 1 ^ Oj. i Aial ^-Ltlll (_yfl ^ixl-s-JI ^LxtHiu^U 4-xLa-»-jl Cjl_2_ixLaxJI 

(_y3 (j\2a-..U 4.i.l>.| jJI 4JbSLII LjL>. S-J^-il Ci^a J-jr...~i./ ul JlIsj . Cj I j_lx_>JL I 4Jjv I (_£jjxJI (JSitl 
tilli JL*j Cx^jsoj S' r ' i "l4jjj^?l 4^._jjJLa dilxiaj^j (_y3 l BlaStOCySt CxxuxujiixuyLiJ I 4l>-j-a 
,( Tc )rhesus monkey ^jyj Jjjaj (vt \jl y^ ^-uxJuum^ <_> jLd 

Si < ii <~ i nSM (jl 4]j_all eiilS ^ Ai tl i~ia jui . iSI Ca-jj». 4jjLe_<JI SL-j. l~i, < uSM a dijLg-il SI ?r.4j 

LlILo 4 ~ si <C~ (JjIju S? 4^>.Lljj I Jlj>. j—| lTi^LII ‘ s K~ ' iSj_c.Ij U-Lijl jju ^jJI (JL>JLL) (jxxJ 
(jl Lfcj^j cjLl-IaJI (<uiil (jyj (j-aj .(JU>JLl I jut JiU, Lx-ayL^.1 (JjL^JI ^jjJI t _ y lc. 

£jtj i nil jl 'VI ^js >_ < 1 1 ii ~ La-a - ' ^ ~ S- mill „l ^^jJI 4 _L>.y?l J ^ . n~ Sjx>.L£. f.Saa 

(jl_^ tfjLsol jaJ La-3 iLLIj (J^ J--aj .^LxuxLxuVL 4 I ~J 1 1 4jjL&..~i 11 jjjLmi (J£L] j-x-C- 

.4iJLi ei)LI_j-p- i ii <~ i ill Juu (Jxijj jaJj i4x>-l ^Lxxtxu! 

Sjxx-iU cjLS?jJL Oregon Cjj-^yjl i_^ cjL_i.i>i._ujJI cj j-x-i j-^>-a 11 

>_ il isi LL ^LuS?I j<uj . Y* * * ^jLxj i cjjJj (_P-1I tetra lj-ii S_i^ 2J I ^Lj! 4_^jj_aS?l 

CxixU ^ j a Llj ^aS LyL>- J-ajl J a 4_xl_a-C. Cxa-i ^aS ^axxx>JI ^jl_>. ^c.1 2xa 

. IjJZS Cxt-ax-uj 4-tjjy?l 4_x>.y?l (j^a Sjxvlj Sjj^ CjjJj Jl£j . S JjJs jaa-j l_4^.jj ^aS 
. iy\ L>U- J ta 3 4 j < S ~ ' Sjj-S ^LjJ L^_x 3 jaxi ^_yJjy?l 2j_U L^jI ^Lxjl ^j_Laj 

1 ^ a I . t S- ~ . ,.l jSLai (jl i H <SM (j-a 4_u^3 4 S ' 1 L~ a diLxiJiii JL>JL! S" 1 ^ 'I I I^XJ j-^a-SSj 

.4xxk]| Cjj^txll (_y5 

ojmflGXja^lS^yjl 

4j*-jLjj 4-ijLsoj (oj_jxa (j-a Sjj_tx> (_^l (_y3) ^L -axl < uV I ^lLaxxs-a (jj_m_u j^xax>JI (jl JUu 
(^ jaJLtll (^jvj- 3 ij-xxxJI (^yL. 4,2, j xLaS (JLa-xja^l jl 4_xL/LU CjLil_j_p^ JLt-a l _ r £ SjijLflJI eiilj 
(j-aj i4_^Sj_ay?l CliyL>JLlj c a?r La 11 ja-*l (_y3 4-xxa_uj (jjjLiaj ) SSY Sj"j.Lyf| ^JjL-uVl 

(^j-xjvj (jLa-lxl i u Cjjjjj (jyLi! tillj (_y3 L-xxxaJI (jLSlj .(jLxxi! i ii <~ i ul :j-a-ilS L^-Lu 

1 V L*_aL>- Lixp> i4jj_xuj 4_L>.| ^L-xZlxuL 1 WX (_y^ (_yjlaJI (jla-ixulj 

4_c.^_ax>ill 4_uyL ' £ jV SyLx 4JL>.yfl i>Jub ^-x-a-^-j — Lijl— L (^La-xJlj (j-Li_jL>JI jjL ju) 

\1 <^>aj ij^LxJI (jax>JL Jaxsa 3 (^jJI Zona pellucide (*) (jplj-l! 31 L ill Lj-i ^aS (3N 4^« , <^<11 
Cj^p jaS .(^^c-llxa (jlL.n (^j-iLa-xIl LyL>J! ( y J a 4_L>- LLL>.| ^a3 1 LyL>. A (j-a (j^SLU (jiLsJI 


fipilngjJI jP QjlgJ l liiiimi III 


2006 jimiuj -jjgtfl 5 5 liuill 2 null 

• 4_lLL YY (j_a (j^SLa jrj. La- (4-j?=la) 4 _jJL>- J£ duaj lLllls. (^1 j-C. C^jJLa) <_ 7 ^.ljij da-mj <_r^ 

(j_a 4JL)lWia 4_la.| 4-L)LaJ (_yl£. Jj^oaJl I jl^jj 

(jl jJ JLa 1 L 2j (jJaluilj 4_*_aL». 4JU_*-a J^jk al— SJ 

jaJ Gena Kolata li-La. aUt-ajUl i«LiSLjj-a^?l j-aaL l£JjjJj_u al_ 2 _L^e_LiaJ 4-j_a_L*JI 2 jj_j»JLI 
jL a- a )^?l I Jufc (jl_£ La LlL)j-_>lJ (_ 7 1c. L £ 2 jl «~ (_ya — (_£l — Clone (j_ji^ 4„aK y* J ir "i t li" 

J_j»JI I Jufc JlIc. 4_ij...a-..lll Lll^jI J_dJ : lag < <<lj • liluj-aul] «ja j " t, I j j f J . 2tl Jjj ^ aM r V I 
^1 mil ml (jLa i4_L>-Vl j«JL*J jLx-i uL$ La-£j .<L>dLLll 4 _l>.V| J£ (j_a Li-^aiitjj 

LlLaJ£l LLl jJj .^aL 1-Aj J. is-i a 5^jLa-la LjLL ^1 JiirYu uL ^L u t"u uVI (j£. i_LL_jej «LL>-^?I 

j £ a ! jut cii jJ . 4JL)LLalLa ^j | ^3 ^Ic. J Li£ LLLa 5 il ^ i tl ^J| LHjj—so 

(j-a (j^nAJL jjVl LfcjLjjj <^i]| i_ojLj^l JLiLf cjIjLc. ( _ t b J ^ ?&j (jj*- 2 a i JljJljej 

(<ub_l!l (j-a <_aWI Jj diULU ^ 1 L) g-olaJI J-a-^dl 1 uajfj • 4 2 j 1L ~i a joLI^ <_jL^>L^M 

(_^a jj^JL) <U^f i J_)Jl3c_) (_jjljJ <L) ll^a La (jj! t(_b-<fc (_£j_l>. 1 * J ‘ .^aJL*JI ^ yiu,uA ^.ic. al 2 'I lajJ. I 

.(j^LJ,! ^kJ! (_iL^^I) £jL- ^Lu^V! oIdL^ ^ jf 4_i«uktl 2 LpJ! 

4_lLuLU ^1 Ji-ir "i i »l 4 ^j-AJI L-aj_ifc tjL£j iCjLxjIjJlU PPL (jjs Oj aljj (jLI (J-a-*J 

LuljJ 3Jac*ja ^LL I 2 ;LL! ^L*_a 4^_iiaJI Cucj>j jJij ,4_)j_Cuj (jlolj-al « t J J al 2 r 4 c.Lli^3 

^jl V! i lciJ>- ctliukL C)LI oJJt, (JL-a ^LLI 4 _oK (jl . L 4 IJ (_ya CjLLjjjjj 

J. - 1 { C 2 “ «L>ol dJJjJ .4_iiLc. aVI LkljJijv ^LlILj i 2 a£^-a L^Ia 4,J iLH 2 jl 2 ~uuVI 

edijuj 1 1 £ -Ll , .1 r. / „l d L , „lj t Luljj aJjLjd! d)L!j_L_>J! ajjt cIjlc. 1 2jLjJ 4_2 j^L cL^jI ^Jl 

(j-a t i—ajL^J! j Jt I JUfe . jl a~i~! I LiL>- Lc.Jj_Cu_a 4 flK "ill (J-S 2 j j-iiSJI 

. 4Jc_t J ariL J u-a aljtJL) dlLl^p^- ^Lj| |jij| L^ajUk (j^L («-Jj L^llj_a ( _ 7 UI ^L-oZl <hVI (_JjL >0 

2 ^L>o J_*j ( 3 ^>-b • jL 2 j^?I (j^a l_La 2 1 a se. •>- ^,i<al ' ^ ) V ^L*_Llt 1 n i~ i nl 4 jI JljJI OjLSj 

,«Lu|jjJI ojufc (_y^ (Jj i<-> 2 ~tL l^jjl i~( i ) 11 JljI_jAI! jlj i 2 ~tl 
4. j. null olxJt, iZjJX- i -us] tj^b ‘ ^ j»Lc. L ^S! L^-l T i^Ll! I j-a LjjIjJ 2 Jj_*_a oLljL^ ^Ljj! I Jij 
jLSjI jl (jl jlss ^Llj'i? CjLjJljJI (_ylc. I ^ 2 j j L»~ Jl Ic.j La. jj j K~tl 4 _C.Lll£ 5 (_^a 4 _lLujj 

Jon Gor- (jj-ijj^. Frank Ruddle Jj$j lcJLI ^ a j^x^jj-lII j^LjI Lisl jj SJjuLa 

Jjx^a >JI (_ya L^Jjla. (j-a Gtao 4_2j^la 4j£jj-aVl 2 jLxJlU d)L'ibJL Yale JL <L*-aLv L ^Si don 
2 l j-LlI (_ya (LjjJI) 4_uljj-^ 2 jLU ' >2 -w j_ 2 J . 1 \A * ^Lc. tiJL!j O^J 1 bnbj 4]a_*_>3 (jlj_La ^Ic 
4_uljJ SjL_a (jyL- (. (jdadl 2|_^_) G-a_ L L3 1 Lidjbj i>— jl jL-all d)j, a- jjJ 4_dj^?l 

l Uj •». /a <_ 3 ^Ut]| 1 jjt j— <a_j_ l-luj .Zona pellucida ^HajJLi <_ 3 j_ju u_a^Lc. cjL-uj-TlII j ( _ 7 _a s ■ 1 1 > , U j -* -j 

eit-trv 4 (_)jjI^-juVI 4-Lvj_« BlaStOCySt C < « <1 » <ij)~ < o^LJI jj_Ls Jya 4_j_t-a_>J, I 4-Jajj-JLj 

4-jLLa_i (j^l^JuVLj (jh_LfcU u^yLiJ! \jJt J -LaJb 


2006 puia-jigi/i S 5 Jinll 2 jidJI 


^UL 

/I5 5iLmll 2 mil 


Oliililngjll jJID tuLoj i lniiim III 

(Co-a-Jj t l 3 2, j 3 -ao (j£-a-J CiLujAII 4_L>-^? 4 _lLlj»JI 4-j-uJ-LgJI (jl i3j-_a (Jj^ IjjjIj • SJljJljv 
( jlj_j_3 (jjJLia-i ^3l_Lll (JjjiiJI Ci.lt> jl 311 (ji_L>. (_y3 Oj>JjI 4— uljjJI SjLXIj j a'f - 

.transgenic mice Lul jj 

j-ij 1 < ->i 1 1 j (jljJLUl (j-a i-lsWI CjLILa tiJlJufe ^ t I . 1 Wi L-aLc. j s' 4_*_ijLi till j Jl-juj 
4_uIjj_!I SjLfl) LjjJI (j_a ^1^.3.^ (j-l_L>JI (j 3 ->■ 4 utn J-lr ~i i »Lj Luljj 4_!j_m x 1.1 1 j 

4_x_*_L]| (jl Cjj-aJjJ <jbl (_yJ .^ A ^4_ul j..j.>. jl 4 jj_Cij) 4_UlLie_a jjl_t^a_a (j-a (DNA 

tLul JJ 4_!j_*-a l 4Jr lai'iu a Cti>i_d ( _ 7 -ikj ijaJL*JI (^ 4j*_*j (j_a3l Tracy (_ y xj[ j p 

J_3Jj» Cj ^ a. I jj i 3 j <>» 'J ,4 _iJLl 1L>JI 4 ' si <^~aVI (_£jJ_>JI Cj|j Luljj 4Jj_*JU Cj|j|_j-tj>JI (Jjl (j-a 
4 jjjJ (_y5 iL^c—lII j-_Ajj ^ l W L^JjVj O-al J-2lj 1 1 (j ~ y "nl (_P-II CjLj*_j^?I !^Ss CiSjl—i 

4^c_jl1II ^jjI (_^ jJI ojie-iJIj A W\ u u Biotechnology Lp> _jJ jj&3j-u 

(_ ;T IiJI (_ ;r <jj|^p 4 jcjl 1II (jyl^. lll^a ->• j_2J ,« ( _ y Ujj» «^ljj-a»j (((jLstjjs)) :^L*jjl ^Lij^ (jjjjJall 

j— 3Jj . L.^itl (AAT) alpha-l-trypsin JZ] l 3J I I J-& LjJ Cu Li-UJj-l g.~l. I" 

Jila 4 jjJI (_palj_a| (jA»j ja_ij-jVl ! j_4 jLta ^JLidLulj (^l!/^_a'\* ) 3 j-l3j diLi_aSLi 4Hjtjj| 

^L.a.i.11 (j -a (JjaL^ (J_lj>. ^Ljj! (_yfl (J_a-*Jt Jjjj—a ^j>o JtAj .cystic fibrosis (_ r L^s^_>JI 

. Lpljj 3J jjus ^L*lj lA 3 l^-^Lc. jj, j u !,>. AAT 4pL)J 4J 

(6LL3) (pfl/H /WiQ (jDq) 0>jd)\ 

t a ■a- ^aJI (j-a (_,JjVl Cj I Cj jLlal i ^ (_y5 (.ybj^ aLjtJLiIl jJj_a (jjLc.1 JU£. 

LijL>JI I £ c.j. <>» (j^ CjJljs-I (_yjJI 4 ^c_jlI]|) 4jj1_lHc.VI ' ft alj (^UjJ (j^-i ^a^>ij ^ ' CjjLjJtlj 
iLjscJtlll (jl jJH«J (J^llj ijj o j-4 j_Aj ,((_ r lJji (_y3 L^la 4 _lL>. (Coa JcjelLu I 

bfcjl— lTiJwI JlSj i3l_t_>JI Jt-i^ (_yl-£. (4_uljjJI Sjlllj StjjJt 4_u>-Ltt3) 4_ukljJI 4 _lL>JI 

CjLJL)l£ (_y^ Cjj_aJjj (jU j^a (^LH Jtic. (j£>lj • L^l-aJS' (j-a C.JCi-11 (_^ (_^oL>- (jr<kj 

(j_a i4_lL>JI jJ</> a 4 _^jl1II (jLj (^iLfll 1 4^^j-i5 L*J I (jfa,I<~il^j i n <~ i «<^A-J (_,JjjJI j^a-ijll 
Ci.u Ltj_a-c.j (J a ><ll (j^a 4 JLvjJU (_^ jLaL>. ojL^j iFinn Dorset 4 _iJulLl3JI 

\\X jal_£. tillj (jl£j) 3j_a j^c-a LjjLsJI aJJt, ol 1 _4 £.J_L£5 (j-a C. I^i 4 jAj iCjIj-o-u 

i>jukj .4_^.L>JI oSj jt-jeJLujj cell line 4 j^ 1>. 4i jl..jtil 6LL3 (_Ja 4 _ij_jj| (_y£ 

LbJU£. (j-a 4^La-x-^,tl (jl V! . Cj 1^ h a Cjjliij (_,Jlj4 4 j^j>o i _^£ *JljJI (_J_j_3 O-X-ii 4j5e_*_lJ! 

Sj^-t-3 j-tisjj Jjjii L-a 

i-u jUj • L& ; ' a t C 1 Cj _L_' 

jalc. (_y5 (^Ij-tisLc^a 


JLllI 






u ^ali ii I ja_I JuJl_CJI l 


4-1 Jl tlla 4_x_*jj 3 jjj- 3 jLUtJJ i(Jj^>^?l « 

(_,,3. 4 I l_Laj>JI I j-ik (_y3 3 X 3 ^^^ (j-* L- J- 

Cxii (J .ia-Ci (j^C. 4_*-aL>. i4_u_yi!l 4 ._lK (_y^ sOJLiUI 4^j-aJLi t 4 

4jL^j (_y^J CjI O- i-u Lfcj-a-C. (J^Ls* 4^5 cjlj (j^a LjjL>JI (_ylc. I j^ilj 4jl_2liil ^-jil 


fipilngjJI jP QjlgJ l liiiimi III 


^UIJL 

2006 jiDiiuj -jjgtfi 5 5 ilinJI 2 mil 


j-ifc -lj (_y-l L* da t—uu-allj . 4jj-&Ua Lsj|^ IjJiatj ja-lj ijJo^aVl 4ac_*_L!Li IjjjLa 

. LiiiJI I Jufc ^Lil (_£ jJI ^>Lc.VI j-ife CjLojIxI. 1 oj-ifc jJLca-a ^jl 

^ Q5 0^\ (ix) 

;P)4_Jl3JI 4 j5e_*-LJI i ii 1" i ill CjIj !->->• 

. »L-ia_u 4 j JlI' 14 4ja-» i t ^j.iA.11 L^Li- i4-jjfcl_jJI 4 _lL>JI jJU^xa — 

(J i^-dl) ja^-4-uaJI 3 (j A 3 ->• ^aJ ^a3 i^3l£3L3j (_yj| Jid. CojJLa ( jy £ L^Ladl oJufc 0-*_3aj — 

LlM-ddl <>Jufc (j-o 4 _iL>. O^a JL3r..~i..< ul Ji_iSj .j»Lll 4. xjj^aA- SjiJL /' , 0 ’/.) ' ( y J a i _ y 5l Jl_*_1I Caj-lU 

.4jjIjjJI 3jLad jJLin<$ 

a I Jj .. i u 4_i Jl itiCi ul 4_x_*j 1 Aj. i a -4 1 1 3~ . .. t, 1 (oOCytc) 4 j < A j i tl 4_J_>JI j|j_c.l ^aJ — 

(j£Lat 4 cLtjj VT-YA j-jlij .Gonadotropin Releasing Hormone ^j- 0 c. 13 ->- 

-}lji£.lj (4dljjJI L^3jLa) (j-* 3 4_uA_i ill Lj5L->JI j-jj-33 ^a3 i 4_i.tA._i j Lj5L>. (_yl£. I 

. (4_uljjJI SjUl) 3l_jill 4_uklj 4 _lL>. £_a ^LajjyU Lg-La 3jia.|j 
(_5 j3j>o 4^i <Aji 4 _lL>. ^ylc ^a-i i_dJj_ij i ^ 'j ^ ^ jLu ^>1 Ji3c..ii.uLi ^LaJijVI jj 3-». i — 

. 4.1 Jii >i> 4_iL>. 3 (jj ^_ylc. 

- 4.hlil_a 2j—ul£ CjVjL^_a Julij J.C. O-lLo ( _ r J9 ^LaJtjVI J_*_i 4 _iAjj_iJI O-i-tAj — 

i| iJLij i4_i-lLc. 3jj-uaj / .. 3 'VI diJLs-l 4 _lLlL>. 4_lL>. ^.ic. LlI I 




aLiI 4 


.4oJIj 4-3CJLJ jaa»J (_y^ Ctta i uj3^-uV-dl J^la (jLL»dl £jj ^-i — 
il (_y3jl 4-iL>JI 4 jj>-L^ 3 4-jJuli3.il 4jscjLjli 4_uljjJI CjLu^jJI (J^jso 4-3cju ClijJj — 


U3l>i 

J-^jt-a (jl^-l 1 ® 4jua^>dl |»3-i uLulo ^ya 4_ui-aL>JI 4 jiLjJI j»La-i (4 jjIjjJI L^3jLa) 


'jtj ‘ <*.' a ^-JJlI (jlj-US. (Ji^l ^1 lull l ul 1 y ^ ^ 1 J. t !-.\ i ul Ll-iLl ROSlin 1 . n $ \ 

Ian dij) aljj cM <3dj^ ''J ^ ' u^-3 i^JLi jAr.3. < uLi i^yl(j4 1 ^ a < "I sLii 

,( n )oLuljjU PPL 4^j_i diLscjVl Jj>aii juatiij - ^y^uSjJI du^LJI - Wilmut 

: 4_ij^>CUI ^yJLc 331 tS->-V-a 


4_c.j)j-La (4._c iAj jtl 4_tL>JI) 4-i3aj_j_jj I j 4 j Jlj ju >JI 4-J->JI ^LaJijVI 4_cl aC- O-a-i :Vjl 
daosej ^ jJI Zona pellucida jSI jJI Jlkdl JA^I La^-cjj 4jjlx^>JI 4_3Lk]| <3 j>L &c. 

La-i <Atl 4. _'!■>- Cjlj^ilie_a < ij— '-u.3.i ^_a_<-u La-« ^ \j ^ 1 1 tLt>JLi ^LaJijVI j— t3->i-i ^a3 . 4_t3ajj-jJLi 

- 3 <Ajj j II (Ji-1.1 ^1 (4-uljj 3jLa) 3l J-1 £y> 4JLa^-i 
4 _xjlLI <Atl |_1>L3- I JjVI jJLuaXI —1 :4_ukl^JI LiM-3eJJ J ■>' a 4ii>Li j>l Jiir ~i.< ul ^aJ :Li3Lj 

0 j- a_c. 4^*3 Lryi^d embryonic cells 4 -j3j_A- LV-J- jjLuail -Y .c^lj^ U j^c. 


iuuulng jj| jp tuLoj l liiiiiin lll 


£ W< 

2006 jimiuj -jigl/l 3 5 lUnJI 2 mil 


jjLuJI ojISj . Lajj ft oj^c- (j-Lkd fetal cells 4-ujjjILls LyLL -cdLiJl jjlu*XI — T .^Li 4< - 
2JL>JI .^Lajjl 4JU YVV (j-a SJljvIj 4_x_*j (_ y lc. 4_!L>JI tj^LdLS 

(_ylc. fjj is\ ->.tl 4idlidl 4J1_>JI (_y^j .^Lajdl 4JL>. YAo (j-a ^L*j £-®jl (_ylg- 4_uliiJI 

. ^La jj| 2UU. IVY (j -a ^Ld kylii 

Lr^i mi. 1,1 4JL>.y?l JJuC. 3-iLjj (J ai all 4 Li >i j (J-a-*-!l Jjjj-a lj-£. : LULj 

<-. j j-uj La-® 4 1 a, ~i j xi-L I 4 .dajj-jJlj 4_±*l_jJI 4_LL>JI (_y3 Cell Cycle 4 _lL>JI 3jjJ 
.4_loLLII 4_L>.yM o j) i~i~ >_ < 1 1 ii~ -JjjJu (_£jJlj (ill La j.i u ^ajjkj I J -"tl j* . <^tl -j CjjJuv 

j.j c. LyL>- L^jI ^*1 3j_il_a-Ij-a 4_a >lU LyL>J! Jjfc : ( _ =r 4ij aLa-Ld! L*jLjI 4-jJK i."iI Lilli* : Lsulj 
_j-* (J I I j-i-uJ I li 3 -£j_t3aJ! L^J-a 4, l j -A Ju>»jj (_ 7 HJI StCIH Cells 4 _lc.Jl>. LyL>. jl 3jjLa_Ua 

4_tc. Jljj- jl SjjLalLa j_i£. LyLi- C-ijL£ (_laL>JI 4 jJLlLL 31! 4j*jLij! (j-a cJL-a£ ( JJ jJ! LyLkll (jl jJ 

CjLI j_p- 4 j u a'\ ^lil (jl J) u u 4j^? i Lujg. LSIjlLLl (jl (_yllj.S ^tijj j*j (J-®-*ll I JL* (jl^ 

ik-a-lll (j-a O-je-JL jj_a3L3J! JL^LUj ^aJj . (4 — lLlL>-) Sj-iLa-U-a ^ j f- Li^Li- ^*1 J_jr"i < uL 4_ir < .. <" i m a 

.V j»l 3j-il_a-j--a (_,-* (J-*j Li^LL L*jj_t^i_a (_ 7 3jlj 5. i*I^JI L^LLLLI phenotype i^£j ^laJU 

(_£j^LI L^L_3- ^yil 4_al_Li3^Li • ( _ r ic. J^>i S—LjyLLs L^LL (j-a ^...^.11 Lj^LL (jV 

jl3j . 4-j.c. jlj>- LyLL (j-a 4JL& fibroblasts S_lA_J (oLajji) LjLL Ja~.,A.~ 3jjLO-a 

(_^jJI (_^jjjJI J2U! 4_ii2j (jjijjiJ_a John Glirdon jj^jj-rv j^s- jaJL*J! ^4 _u^> ■ir, <~I 4a -ua-i^ cLL-ulj 
L>UJI (Jjfc : 4-Hl L-.aj 1 ^ j a ^ 4_*-al_5e_i (^y-aLuJI jLL>^. - -i tl l ^ « a ^ojjj t , (JJLLuJ 

(j-LaJJ-U (jl 43 LiL>.| Cj-iISL^ 4 jf ,!■>. LyU- j»l SjjLa-U-a LyL>. (_ y bjJ (_y^ 4_a J-3r, "i - - J- 1 4 _l*IjJI 

I^js-LLI -aj jlS (jtLjj 4jtJLiJI (jl Nature 4 jjjj ^pil 4_Lal_*J! (_y^ I 

phenotype (^J. ^1^11 Ja-a-iJI (j-a IjJ^LIb jaj ljj-^1 Jl2]j ij-IL (jl^jjs- L*j J. a 4__JA- (j-a 

- " ' yf Llj|)) ■ al ts*\ La 4_tcse_JI 45j^l! (_ 7 Hjlj>. Ij-a-i j .V j»l Sj-iLaU-a 4 jLv 4j^^ (j-a 4_iljr.ll 

undifferentiated stem cells SjjLoi! j-iL 2_^j^>JI LyLidl ^ 4-uxA JU^-I jL*_l 1^I 

I ^ t-j. <>» LyLi- Cao jL-a-.~i./ ul (_jjJI 4j*_*jJI (jli jai_*j La^j .(Ja->dl (jyLL 4 _uJlLII 3j_*JI (_y3 

.(Jaasdl (j-a Sj-p-Vl 4JLs-jJ,l ^ cdl^ 

C-aaJL se-lt ul ( Jj jJI 4jJ_lLLoJI 4^5cJtjil J^a (_^jlfi?t.ll j»Laa 4_3jLLiJ-a 4dr i til C-u-u-J (_yh54 4 ^scjlIJI : tin aLj. 

4c.jj-La 4 jti f jyL / t , im (^yii 4aL3sy?L 4 _l*i^ji 4jL>ji sIjj (ji^ ^Gjjyii ^jL (jy? - 1 ^ cj ,>> LyL>. 

. (DNA) LjjJI (_ylc. LbjjJu (JjH> iJ LjJijjSjILi-a (_ylc. (Jjlbej ^jyLij-n . nil ljufcj iSljjJl 
(_gj_j-a-j! 4_^1_^>- (^ (_,,_ikll j^jJU (^ 4_Lbya>dl 4 jIjjJI <-u? (j-u^lj (jjiyGs-jJ 
Ijl^J 1 ^^V (j-.k--.Li _>jki Scientific American jl^j_iai Liliidka Sk^ JLla ^ Emory 
(_5_jIbeJ (jjjj jjjSjj-La (J$j I Lj CllLia < _ ;T J-C. (_^_jIL>d 4 _lL>- (J^ (jl Lflap- 
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, JIJL 

2006 jinuuj -jjgi 


006 jwwj] -jjgtfi 5 5 liuill 2 jinll 

L^JLUjI (j£U-i Cjl_Lp>J! ojufc . L TV ( _ y i£. L^ia LjjJI (j_a jJaS 

4lala diLauljjJ! (jl (j_a 4j| i—kjuiajj . 5. I Jjjj-Ls (j£. 4 _lHIl!I (JLp.^?l (_yJ! u J 

ill Vlj 4_a- j u~i VI j 4 _lL>JI 4 SLL 5 ( y J a '/\ ' (jl jJalA 4a>-j (_ylc. O-U Ju3 4j| V! ijjLiiiJI I Juk (_y3 

Jl 9 hjJij^jILaU dlliap. (_y3 i_ajj (_£| (j| 1 aaj I Cx.pi J . Laj LfcjJLca^a 

(_psj_a (Jila j_a-*JI (_ r 5 jraa J.3 "lM t tji aai" (_yll!l (_palj-aVI i 1 4aa.jjr, _i ai II 4ala C. (_y3 IjjJ 

.Alzheimer j^UjJl 

^•\)9»ge\s*x» 

li! Lt ale. j-ii l*j V ^Liu! o' o^-y Laj - ^- 5 4-aitjjLj Jl 4JjLIaVI (j-aj 

(_paail Lij| daaas. t 1 4 ole. (_3 jL*_IlU 4_lj>.jJj_l_lI! (jaiauVI jL_pa_a (jl j 1 n -». 1 1 (_y3 Ljja>.| 

dLaJL*JI (jl ' <>"l JjaLauJI (jaa (j-u3 1 a .(JisVI ^Ic. 4jjlii J_L a (_£jJI_jaJI ^lau-au aVI 

Jjl 4 _ r Jb Cj j >1 _l 1 (_yl]j.i edijuj 4 _lLljv LajL>. JlJt "1 1 ub CjLjjJlJ I n r< i »l (^ Ij^tpb jl9 
.jJb (jl_^p. fd-H vu »b 4ir 1 >1 n 1 >il I dibujill (Jjl 4 _ r jb Ja 3,4 IflNlj t 4ir. i u Tt i all dibujill 

(Jaadl _jak ^JSOj i4-u_lL>. b}U. ^ I jdr *i < ub ^b*J < " >~ i "Ll jiLj9 al , ,, A~i Cjjj a' JJ ^aJL*Jlj 

1 ~ tc i iim i ill la. 41 ^ tji-a.il A"ia LulSj Lt-^- Jij-aaadl JLc.LjJU 

j-AILu (Ja-*JI j-Ajj mo t^uaj 1 Jia-lj dr'-A. ^IjLielLaub 

.(YA)^ ^‘^A (jj/jLa V ^ Nature 

(jhiNll 6U^il\ OlxW (juiob 

^i—kauSjlll^ j-i Lai! I ja^btHl! ^jjb ^ylajjsJI (_ y alH!l Lp^jJ^a.! ^.u.i.u I ^aafcl Ju>.| 

jdLSU! ^-l_b (jjSb 4 _ a-jJLg. ,4 _a-t l a-u j cellular differentiation 

(ja 3 * \j * a 4_icaaj 3j_>.t aLaladl OjJb Cllj-J . I ^ 4 1 aa_>d I 4 />>jj .11 
■ 4 < 1 1 1 J 1 n Ja>.^j Laj 4 j m 3jLU tfjLib (_y!! 4_3l.aa’^Lij ^j-a 3jj_a_a 

4 jla c- alail .£^-ipdl (^pslJuJ CjIjjSLII 0 A 4 JJ 1 CjLLujjjj CjLpJac. 

(jjl£LII 1 4 < a ^j^SLUi c 1 1 -X r V | 3 4_a- < .1 Wl 4 tC- jHai ^jJ! ^—iLaaJ! CjJl2c_i iDJJt ^yalllSI 

JiS (jbl£LII (jl (_ 3 ^>- LljLiJt j-lLaTuj 1 3 , g.l <>» r Vlj 4at_aajjU £ ill (JSLjtaJI (_y^J d' 

0Aju>.j 4a_aaad.l iaiajj-ijl (jaa jaialaj djjyiiJ j^f-alb Caaaaal 4_fllHita 4pcaaj| (j-a CjLxa (_ylc. 

(_ylc (_£^IL>d LijLkll tfjuk 4 j_jjI (jLfl ( _ y aj jLijp ~~i J 1 ullj (_yj_L^JlII I Juk .4_LL>Jt 

. , „3 'VI J ^JLilJLl 4JLa <~.3~ ~,l (_yjll eil^scjjJI (_y5 Sj^vjII (JllLiiaaall (jaa 4_aubj JJudl 

J-aaAi (jpllj 1 L 4 J 4jjSU,l CjLLuj)j_iJI 4 «j (_ 7 1^- 1— tAalajj Ltaa^p 4 _lL>JI (_jaaaaaiej 
Llal al jaaaj ljukj .CjLl_t_>JI (_yfl 4_uljjJI CjL a^l«fl j 4_a-avjj c~ LajjJlJ 

4jt 1 n't I (_yB 4 3 l~ -*- a dll i ^3J3 (jl - 1 4 / ..3 ' diLiaasJI (_|aa>o (_yall LijLitl] (jSLa-i 1 : VjlauJ 
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CliLlxoijl JqL A t4 iLjV-AJI 4_!L*_3 jl 4. la A'< Jx>._j3 V CjLxxoJl jl :4 j1x>*VIj 5^am..>JI 

(jxL£L*-ilj JjjLxxj j-xx_*3 jjfc j_xxx!l jl (_^l . 4_xL>JI 4 2 jhjj i_3jl_JL>.L) L a 1 ~i ■iej 

4_xl>. (^J! 4 ,.._l l>JI jjLxxi LaJ_x£. 4j| 23 4j_>ixj Lilt 1$ 4 .CjLxxoJI JaL_Aj (_y3 L-3jL2xs*V-! 

SjjLili! 4_JL>JL3 .DMA LfcUj a i_aa>j (_yll_I I cjLLujj-lI! ^ j tv r. ji_x*3 L^jLs - 4 .-a-V- ~ a 

I Jo- ljjj_*^aj L Ixjljsj IjJL^a lajx>- ^ jLa-..~uxi~ L$jb dllj-lj .4 ajtajtl «Jl£j al j Sit < U 2a SjLitxxxaj 

(_yILll i4_lL>J! "i 7r ~t i u ij-xxx!l alxil (_ r ^J . 4 2. _i!ajJI oJl^j j*l_i2,l 1 (L^jI ij ■%.) 4_ulj_jJI L^jjLa j-a 
4 _lL>- ^xtxax! 4 _lL>- Lflxjl ^LL>iJ (_yx!l i-dJj (jc. i_alxie3 dil_ix>. (_yJI i4_tLua c. 4xL>- (_yJI t. a ASxi i u 

( jr aLHll (JjL>- Jl 2. 23 (DNA LjjJI) ->JI ( jr 3 diLa^l*JJ (Jjfc :j_s*l (JIJ-xu (_, 2 

jb iCjLxLaxIl i>Juk (JjLi»j .(_yI_o.il j-LmTii! d j All (_yJlc. ^jta ~ 4 j*xu (_yjfcj i(_£jJL>JI jjLaxlIj 

(_y£ ' j~J_3 1—4^ j*_jjx>JI j^a j-G.3r...m') LiULa-l £^1x11 jljXoJI LljL>- ta « aj t 3 3 ' V DNA LjjJI 

(_ylc (_£_j-x>x LjLkJI ^ ta « a CxjL£ Ijjj . ^^(_y i II ! ->J| ^jLSAII ^jLl^ 4 4 ..a^j jtl j_a (JxxsVI 

(_y3 (J A all 4_i i jgj £-L23 jI Ciu.i n (_y!lJ l (_|al^-*JI La^ jjl i^o-Llil ( jr alxll! 4jjlla.ll 4xix>JI CliLa_jl*Jll 
.((_£j)jx]| (jAill 4x123) J-^Lj jl^xs- j-a 4 jJxx»- 4xL>- 3l_jj jJeHj-uLj 4iJLi jlj^l j\ 4JL>-I (jJj^j 

Jl) 9 D ^Wu»s\ <j 9 0 ) 9 \^\/>«> 

Llo. ji jJSLj (Jl_3c_a (_y^ (_y ale, l— fll A~i XI j— y LJU (_^jJI jLoo'ill I Juk (jl i_ <7r .* II j— l T u 1_4j4 

jl 4_ulj_jJI 4_luJ_I^JIj 4iil Ijjil (_^ L^iiUtjLi 3 jj ^AJlI 4_Ljjt_jJI j^ljJ.1 (j-a CjLj ^aJ (—jLso'iM 

4_u_pJ jajvjj_a j~L£- J -ljlj (jlSA (j-a (_y3l 4jSJj i3jj ^A a 4_*_aL>- (j-a jl (^j I_ j t joJ I (JjjjLlLII 

« a (^JJ Lillj JUL) CaJ_J_>J (jl_^-L>JI 4 _ujjJ 3U>a (j^ -^lj!>!l AjL*_iIj Cj|j|_j_oJI 


• I jALi£Aul (_y5 l>^-ujI 4_<j JL a (j^a t (j^.li.a_^j o jJu 4 (_^jj| (j\JL_u_^j 

' £ 'I VI (—iLsoVI 1 — ljv i (JL^e^a (_yS 4 a\l ^ g. (_yUjj ^1 i n u i nl <jl (j-a ^a^jJI (_ylc.J 

.( iT )(^W - ^AV) U-.2 ul, LaLc. a^ujl JI^Lo^l^l MJ l^UI J*. cjju^I 3^ 

(j -a (J^ (Jjj^ul <Aup- l MV j»Lc. LAijjLia (_y3 jLL-uJ JL^a-o (_y3 (_yJjVI 3jt-r>.tt Ct 3, 3-ao 

2-lA. ^1 jAai^Li 4j^jVl J2j Davor Solter jj^bj Jim McGrath ol 

^aJ (_yAJI 4x123 (j£. 4_2l3ie^a 4x123 ^Ij_je3xul (_yJI (Jx-*JI lj-4> 4 ja 4>l J_j_*3j (j\x>- 

Lat^ L>jL£.lxxa_j j2i jxu (jl JoJI . 3l ^jJI 4£._jjJL a 4xiajjj (_y^ ' fit' jjj 4_iJxx>. 4xL>- 3 | _jj (JAj ' 
j_ 2>J ja3 i3l_jjJI 4xi_jjxa 4_Aaj_j_jJLi Jaxse ' (^jJI ^3ljJI (jUaxll (jAxul 4 _iJxxj»JI 4_lL>JI ^jLiLi 
Nude- 4 j^jVI ^_ljjjl 4x12x11 jaxul (jl (j-a jailjJI (J^ 0 ^ j' tixstJ ^LajLjVI 

SjLao. ^ Laob AUjjj . l3lxi 4jjjl Lijjj jaJ o I jxt^Laj jAJjxx jl VI .ar transplantation 
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i-4 i j ,5^3 4_L>.^?I {jjo /\ ' (jylc. O-la^Ljs. 4. jla, "i tl oJUfc (jj diLLL>. i(4_pljjJI 3.aLU) 

4Jl>.| (j-o 3jLa) 4j_^jLj (4jtAjJ,l) 

4_i j»l9 La (j! Cii-L>- ioCm.iyLpb (j-G_;-u Jjjjla 1 ^alc. Cjuajis* i Juijs i4_ijLUl SjJaStll Lai 
L^Iu^jI ^a-i 4_u*aie_a j~££- CjLl£SJ_jj j»jiielu_ul (j-a Jjl 4 jV iCjIjje^Laj jZlIjjjj 4_lL3j (. al'i'jcj 
.( V ^)cLjjk|jJ| (cLjiil j^JI SjU,!) 4j_jjyU 2," 1 1 >1 CxAjLjr"u ulj 

Via^I x9 )\^\/\ (p&) c^ia> o\ xs) 

4 g <>» A JJllsJI ' ' 1 --•»" ^_y3 ' a (_ < i i ii ~ ' a A i n ~i i nVI (JjiLsJI LfcJiJ^a jl!)l La^ 

i >|I~I i u^U 4-Lja.l iS ill jJaL>JLl JUJlAII qLjt, ^11 Cjj_a jLc.1 .^l,i >1 n I All 

.(^jJljuJI) (_yjUdVI 

A j. a £■ iZulS t ) 0 »l..i.a..A £ya 4.jxi al_ >JI (J) js CjJlJj (_yil!l (_yl!j.i 4— Je. alll 

aL^-il I ju| tjr 3 oLLmjj -4 ^ it a aLaJLc. jij-3 LaJU£. La_jj j. At c. JC>-|j j. £ Ail 4 t.t t uj CjI j i i u 
4 _j 3 c_*_LJ! t"< 2 at Jl_Sj . jLj>- i_il.^.~ilLi 4 _i _it-a.ll ^yo j 7r, at I CjJl£| <jl JLjlj L^jLlls. 

^_y I J. < t£ 1 ul i /iTf~ a I ^1 a ' ^JjTcvl— ill JJ-£J i4ijl£ SjLa-1 I < a -l. Ji_*j (_yl]j.i 4-jr i n l~( i nU 

J-lj^j C lII l ^,"ijLc.j (jj-Sj-Ai-U aLilaVI jj- 3 4_a^>-jJI (_ lb .LiJLLik (_p3j-ju (_y^J fj-J-i^l (_y3 

(_y3 Lilli jaJ Jl^j t L4 I _iLl^> I (_yJ-!l (_p3lj_a^?l OjL^l-Lii ^jPJI SJljJllUI j»WI £ya L^H^Ij'^ 1 ~ij L ^J-i 

. Y * * T ^_1 1 J-J-3 (j-A J~uiC. I^J I 

1^1 a~>- C-ijlsoIj J_^l J (_pijSU ja-i JL9 4jtjtlll ^jLa i_3jij-jLa j_4> LaSj 

tj^La^S- 4j>Li O-Ljsof (.yiLiJI l ->• ^ l ^^A Jjjjf ^ LilUjj (<u-ul l ^_l'c. (jllaf (_yjit 

Cxiir Y-r J ■a .M U^j.m'N ^jLa Yi 

. Cl 3 till Lgj IjilH ^j^LaLS- 4~1 1 U Cj_L>ij| JlS 

J^gioCxsiJi) ox^o^HoM 

(JjjSLslj JL3 I juk tjV t 4 j 3 c_ 3 i_L!L 1 4_ca-x^>,ll 4JL>JI (j- 0 La £jLii (j| (jlSLaJ (j-a 

jjl (j^.L.ajj i ^ « a aLalstll J^l jJaj ^LulLIlluVI 4_lHH]| 4_LjjL>Jl jLiVI 

a. lii‘a ^a (_ < I I n~ Llu_JJ_iS (jL£ ' ^ l~ a ' 1- < 1 I n~ 4jJ-II (— ll-Lal (^jJI (jLSjJ, I 

Ijla ji a l a-Ltil jl—Alj .Sheep Pulmonary Adenomatosis dSPA) SLjJI ^ 

^Ig. (JjJj V 4jLi o'- 1 ! U-]9j . Cj I j.I.m 0 — 1 j-a-c. ^LljJI i~i i (_p3jJU 

o'j- A — JM l>- (j^a I II (~I I M a ^yjjj o'jr H^ Cr'-'j- J ^'-^1 i '- 3 i>^ 1 ‘d (jIojJU ljuk (jl 

l-o-loj (jjaJt-J ^LslIJI llaL^ t5'-dlj ‘^4>" l-iLlsI ^jJI (jjijj-LflJI Ijuk ij Ij . jJL 

(JjJLaClII ^jLjj CjJl^I jLsj . ^ylljJ Jial jJ CjIL^ ^LjlI] CjI—lAj CjjJlls. 

< ll^JjJI (j-° (_7 J '-*- 1 CjjL^ 4 ■> » / t I jjl £ya 4_2jLluJI jjjLUlII iSLfljJI Jlju 11 4_iL>-_jJjjL_JI 4 _l!j^M 
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^UL 

flJSiljilUinll 


j. <1 c. (j_a ^Lu <_r^ (Jj-oLiU c_ il g"tll (j! j-jjla" tl oll-Las Ij . 2_ta 1->JI L^L^-jl (^a 

LgJ 3JL>JI ojub (Jjk *j IjjLil (jLLujj ^ ^ ^ »L» Ic. iLu-aoj ^ILi j-±c- 

<_)L^jJ| |^_>JLc. jJB p j 4 S llUJi (_yic. (jfcj-L-J CjJ- 4 -ljJ . ^L...m.S-mVL 4 a\l C- 

(Jjk 4_aj_*J, (jjjj-L V 4j|j iCjLiI 3 "il jU 3jl i^r> a 4jj.lL 3jL_p^ 4_*jLLaJ (Jj-^LlLI 

~&yuz <a (j\s j^lui ll^i 

bC>o^ 33 j^i)\ c/V 99 ii>Jo\ : Jl 9 ^X 53 \» 

oV\(^X> 9 Uitt) -(jDgi 9 ) 939 $ g \/39 

i4j j»La Qji j_a ^ al« II CjJlj>JI l_La ^ya-uaj rill (jLuul (jl (J-^>-l La 
( _ r 3 j_p3 ■ J— 5e J 4 ^ 3~ ... a d j f 4_li_a l_La (ja4 LlLij 4_*_a Cj ' -a- " i j 

^_j i 3 aj .jLso'iM I Jub (_yJ! (Jj^sjj (_£jlJI fJLJI jljll (jjsjjLlJ iIJl>- 4 3 j a, t tl t*i\l j 2"ll 
<_r^ Lp*j]jj£j <_r^ (jj)L>ul ( <ufc ' i(jyij-a ‘Luaj-iSI aJ Jb (j) (_)jv j jc. ^jll 

4jjj. 1 La^a j-u£j iCjj-aliJ (jLI ^aJL*JI i( jr LJj.l * f I (_t».Li^> £-a (jl^ JjVI 1 ?»Ajtl . CjLjjJlLII 

4_a-aa>L*JI Jl a£. (_^jJI i ii u i „MJ (_jJjJl!I j-ajj_U (_iLs-j 4j«_a 4"i AiaL 4laJD lL_uj_ij l iJk 

£-a ^LaJ (jlAa ^yjliiJI i_2ajll Lai . 3 ^A j»Ll 4_Jij_LaVl Sjljejll CjLVjJL i ( _ 7 -<-u (j la. < Ai I j 

cjj_*L$ (j! cjLu! Js> (^jJI j Ryuzo Yanagimachi ^U^LiL ^LLil ^aJUJI 

(jlc. I (j^a Jjl 4j^f i4jl^Ij d ^ -w ^jj^sI CjLuJiiLlI ^L^lLu/I (jlj t _ 3 >. ^.Ic 

i-LUi jaJJ ^LslJJI i >1 r. < u I J-jlj t(jlj.Lo.ll ( _ 7 -ibj diLuJiill (j-a 4_c.j_a^E-a ^-L joLu-ml 

(. aS .^L o'jrH*' o-^J Completely differentiated JjL^iII 21 a ,„ l Jjjl 3 
JjL-uJI CjLjJL*! (_yl (l )- 36 - 1 Ca-Lu-a . Ljj - 1 c '-^ 3 Co^jl] 2 a si <^>tl SaLUJI I J_<b CjJl>- 

^^y^li/La— p»ljLj (jl (j^. Cj. i U (jla i <~il jJI (_ya Cj|j_a ^A YV c* i jail (jjlj 

Oa- , ill (Ji.^aLaj 2_ia i^i jt (j-\_Ij^M (jlaJuil^j 4_!(_aL>> (^^1 l.j.alc. a I 2 1 . t a « j , ., 

ojL^j •(JC- :v i 4iiyij (Jla-i mouse IjLa o * ^LaojiLu/l ojI£j i>j_j»oi 

3j_U L^jI : JLa iSj-l^LsJLI 4jL^j (^J ajLsol La (J t t_^a_ll!Li L 4 J~a £J~UU 4_*2La-a Sj-aasL^a 
Jt-I LaJj (Jj ‘jlL (jlj_Lj>J 3j_jLa-2-a LjLL (j-a (^J^ (jl_^J-^>- ^1 < n i~ i »l Lg..._i.a jall-J (_yjJI 
aLsol ^aJj (_paj-*JI 4 a. a LI jLa-J (_jJL!j4 4 _xjlI1I 4_xj j-uu (_paj_*j ^ala ^a3 . (JLl>. I Sj^LiLl ^Lxi l.~w..uVI 

(J^al (jl i u I (jVI 4 jscjl1II £-a CjJUsd 4^1 jL 4_t-aljJ 4_2jjlajj 3 jj 1 1 4_p*.Lj «UjjIjj 

. Li! Jl>-j C< i lit (All 

(_y£ 3j__iluj_a ^jLLi (_,-L. ja^-il tillj l _ y j3 i(_ y iuLa— ^>-LL ^ Oj^'l La j<ubl (j-aj 

^- 1 , 1 (^Jl Teru Wakayama LaLLSI j jj_u LL-aj j-a (Jj^>_jj dlap- (jlj-HII xmZum\ (JLst-a 
<_ijLtlJI (J^ (jl CUajs-) ij ^- 5 U^J d i 0 ^a-IL*JI ^gj T i. x t i a ^^JLl 4.jx i I-v jJL (_ 7 _i Ai (jl^p. Jjl 
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( L baJ I LbtJ>bj :i_aLbalj .(oL>l 4jJuutt>JI jJLtas-a (jV ibbl bgjfcjLb cblb 4_3jbuill 

.( n )> J>Lb jJuZum ^5LlUI (j ! j laboratory mouse Ja*II jta ^-LbiltJ 

(_y3 CjjsjJI j-uu . ij i4b£^-taVI SjLiellU obV^lb t — (^IjLk 4jLaL>. ^3 (Ja*JI I Jufc jb>ol 
<ja jjL^Ii-ll 4lab bjbb (ja ibbbl 4101!! j*|jbtlu-ul j<b JL9j .( iV )(l _j-t]jj) Nature _t'i 4 jjjJ 

bV-bj t( 4 _t >JI l _ p s cjI-li.li‘)VI ju>.jjj) Sertoli cells b}bb (_j-aj *j-5b ji_a 

b^Lbll oSJt, . ((j-aj JLl 4 JL^ 5 ^>- Juvjjj) Cumulus Cells 4 «->*j < tl bjlbj 4 j i >s~.c~ 

bfcj_>b JLm (_j-i.ll (jj .1 l g_tlc. i—SjjLjjl J\ (ja (Ja^>iJ Sjuaa 4_o-^j^bj^a Cila is* I 4 J 4jJt,t tr>JI 
Jlta) 4jj|jj (jj-lj Ijj^j Sj_»iLa L^al jb-."t < J jb b^Lbll oSJb £_LaJ^J .phenotype (Jj.^bl.1 (L^bb) 
byb>. ^ I jbr.~i 1 tib (—ijbellJI Ojtj>o Jlj9j . ((_yllj.l ^bj| (_y^ ‘ " 'j a j L^a jb-.l t til (_jjJI £_>-ibJI b^lb 
4_tb- 3l_jb L^la fj$ t"t tS.-a-j 3ljill aLc.jj-2a (4_uia_u b^lb) Cjli/ijy ( jr b 1 J 3 t^bl j<b . 4 ba-ull 
3ji '$ (jiJ (j^bntl (J_3 j bj 1 microinjection ^j^LlU ,j 2 ->JI t 4 ._i i3. "ill ajub 

V L&Vjl 3.iVj ob Ji 2 sj i3joj>. 3 -»- Catlibi tijlbl (jl^a J '~" r ‘bLlli (j£. ^bij . 4 1 . 3~ , ,, a 

3j.Aic. 3.iVj ob) 4 jL»U 4 JLux 3 > ^b*ill 4 ..u b ojb'j .Cumulina lib^-Lab (<u-ul l^jlc. .jib ij \ ^^V 
jJjjv jmZlx u\ j<uj njb (J^>- JjVI (j-a (jlj-^3 « <i 77 i ill JlSj A * * (j-° 

j-ll*3 1 £j a CjJutj "i? ^Ljbxilll (ja 4JblU (jl 4 jjjcJ 11I aJub diji^l JiSj .^bJI (ja tfjJlii 

4_l23~i1Ij (_ybj4 ^bj| CiaJLidujj! 4_u3Tt.ll (_^3 jajklj .^l ttiut tiVI 4_tlac. ^3b 

(Y) electrofusion ^ajJI (ja^b ^c. oal i ^jljba ^Ibl ^ c-ajbr.T< J 

.( iV >microinjection (jb>Jb ebb 4bbJI j 

£<)$\ dsall) ^WuMsVl 0x3t» XJOJJD (jiUdoMl 

^ 4 4 lILjlII jA.^tl t 1 1 1 1 \ ^ 4 t_ x t. j til 1 bo t) 4> g i^)_tfcjLll ^-11 j 4 1 L -t-j i i i lLI 1 1 A ^)l ^ 4 t ' 1 <.T.t ^ 

b. 1 1 >i 1 1 1 aJUk Lbybb-VI Ltu ti bs (<u Soaj < _ y ItJ 1 i ni~< nVI t—ijbsb 

:4aJllll 3j-33ll fjjs tiJLlj j ^ ■ " 2 ~ ( 2 )^>a-i 

1_oJ_Ic.j .SljJtll 4-C.jjJua 4 />< jj t ^tjyb j) ~ j in (_yJ! 4_tb> 3l^_i (Jbi ^alLi J^itl 4jl_33 

jj 4 J 2 JLj VI (Jallb ^jbiJI ^IbJI t_3_ta>^J (clone) ub 4 alb |»J b_3 ub 

j Jl la a (j| (j_a jabjJI (_ylc (_£jb» I (_yll 4_tiajj_i (ja t 2 1~ -»- ' ^jj|j 4 I i 2~ . .. t, I 4_tbj^jJI jb j T j i n 

^t_ui_i (jj^Sjt-i l_3j *j I (Jablb 4 « *ab Cjb(j_^>.j 4_L>.| (jj^bj . I jL...->.|j (j^Sb Jl_3 4_j^jVI 

4_JT ^b>oj 4_tbj_j_Lll 3d b3^ L^bu (ja (Jalj_*J! (ja JljJljlII (_yb. 4 _c 1 3 T 1 1 JLabijj . 4_t_a jbu>- 

4 bsjj lJIj 4 tJfcljJI 4 b->JI (j-a (j£b 4 bbbl 3 jjJ (J^lj a J t^alj ill Ct-t-lU t_3^bj ^_ajJI 

i_t-L$yij 3l jJtll jJu^xa : (J a tit" (bt-x-JI Jt-b Jal j_*JI (ja jb-T JJl^. (_yll 4bl_tbVb I Jufc - 4 1 ■ 2~ , ,. t, I 


II 


iuuulng jj| (HD tuLoj l liiiiiin lll 
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.gene imprinting ^l^JI j_ajJlj DNA methylation UjJI 4k_:<-a LkLkij cjljj 1 t u ,^tl 

(jkaJl ^Ij-ijl 4 _l3 ^juuui i^jJI ja^a-jJI 4_Lj*.l_aa J^-*3 (j£. jl is\ 3 

JlSj .(JajiJI ^aa-jJI (_jj/ljJL)j?l (jAflj Jl H a . 4_u|jL*Jlj 4jjj-aj^JI L^llLvj ji^?l 

CjLaj At ~ill (_yJI 4_jl_ikj/Li I jub . 4JbL 4 It j. al ^ij V (j£L!j (Ja_^>Jlj (_^lj_*jj?l ^j*_u 

«^)|_ULuk ( jy jJI 4_L>-j?Lj 4jjlJLa 4-L>-j?l (_y3 3j_uSL!l SjljjJlj 4_La ijjuij-ajj^Ll I 

oCxmmlA g\^jV\ (QisV dml »u 

(^JjVI 4k*jJil CjIJu .CjLujLill (_^4 him < » MJ (Jj*.|j_a 3 Jl£. i-dll.A (jl (_y]| (3^-*-“ l-a^a ' 

Embryo splitting (Blastomere ^LJI cjuaJI LjU. (J.^»>) j-kk S^kj cjLujS T-Lkk^L 
c<3 <k ^pllj (monozygotic twins) o^jjJI Sjl^j AklkUl ^ul^nll jjjLu-u. separation) 
(jl 1 II (_y£ Cjj_aolj (Jj . Jjjj_3j|j (jljJLflJlj jLkjMj ^L*jJI 1 £ ' (j^a d Ah 4- a CjLuJj (_^ ^kkb 

jaJ (_ 7 HJI 4k.j_U OjL£ ja3 i^Cumi uj-u njkJI j_^k (Jj^) la~>- Sj^Li 4 -U-lL>. 4k.j_a (_ 7 IL>. (jSdj 

4_it-i2L>. LjjL>- (jl£ 4-j_jjj?l jju^a (jSJj 4(_5jj-Lll (JklJI 4 jl 3" jLitILuLi CjLjjJlS jM < n <~ < nl l g j 4 
(j£. (jjkij?l (jl^ ^u3 . 1 1 M*\ (_,-al-C. (j-o (jLik-j-U (jLiL* Cjj-»Tt-i-ul jJaj . (4_L>.| ^liniluil) 

(jl_j T p»- LkjJU^i>a 4 jJl,i u> LjjLaJ (_5 jijJLJI Jitfl 4 _lL3j j»l JlklLuL) (^Jij (jl^-p*- i u i~ < nl ^Lao 

(ju>JI i_dJj jiJLaj . 1 j»Lc. 1— $ie. (jJLc.1 (_pll 4AJLiLJI 4 -Ls.jJ.I 4j|jiJ (_y-<4> (^j-S 4 =e_^s_Ll I ckL^j 

4_jejjl3 (_ 3 Hj>-j .j-iiu-iJI ^■Lix.n.i.J (jl£La! (j£. ^aJL*JI aLx_il (_y£ 4 i-^.! <^>11 cjLiksliU 3jlj-<~i oHilajl 
^jjl_i>- (j-a 3 JlC. CjEVj (j^. 4_uJLiLl! diUI (j-a 3ji^. ^1 i n <~ < nl ^aj (Y * * "\ ^jLb) 
^LaliikLi (JkJI Ij-A ( jr kj>- JL^j -(Jjtj ^ i ii <~ i ill La^ O^J 1 ^) (ikka) ojjJbj jua^j 

. ' 4_ijL*JI Jl OJ^- 1 ~ .jl ,^.->.11 l y ja (j^stjfc ~ (JkJI (jV (_j^sL>- 

(j-a LaLaJ 4_3_iLk>a La-jl-i Cmu 1 4kr i>iM. j xiJL I Cliljl j—ljsJI (j) 4 ka.jU.Li ^jJl^>J| (j-aj 


4 -jr .i >i m i >i a 4 k^ (_, kc. | Y * * I (_r^ 4 jjLc. 4 _JjJLa 4 k^ i >i i~i < til (jl i(Ja^> jU j. ^ki,l 

(Ja.^e-i ikkStl (x) ^ I (j| cillj . 3 lj_lll j Ju^a^a 4 k£tl aljk (j£. l^Sljk (j_jJ i_ 3 ilLiej 

(_ r fl 4-kl j niC. 3 jj, isis 4]j» a a (J k « "j Cj1_Ll>JI oJuk (_^i» Jj islj-fljl (j_jj (j£. 4Jjj, i >ia CjLLljj. SjLc. 
CjjI^ lil (j,^ i EylkJI (jta ja3 (j-oj . (x)(jA^ajjjj^ajj^ (J^>>J <_pll <— >lk^? 1 ikkkJI 4JL>-I j^a-i al-liil 
t~. , ,i a k I jl Jj < u I a 1 ^— j I j I V inn in a Li! ^ ' ^ 3 Jb >— 3 j i n i JLa^lj jJ _aa_a (j^a 3 j^k-La 

(_ r fl ^Jl>a LaJii^. (j^lll (^Lajjj alj-^ lj La- x u i~i 1 >1 a L £ju^ x\ 03 -^^ Cllllj % 

,( iA )3j_iLaa 2 j-A (j_jSLlJ (_ 7 -aLu3 3l_jjJI 4£._jjJL a 4-u^jjj 

(jA_t ^j—Lja ^ I (jCL>. 1 _lI I (j-a 4_i ^ LS (J I (j n i (j^a (j I ^-uv ^Lj>i2~i./ u I ( Jr 5 ^Lao (Jj I j 

. Y* *Y jjLa (j^ j-jIj- 11 (_y4 kUjj (Idaho Gem) jj^IjjI ja-^-ul 4-tk. Jjlki (Jk xktLmlj 

(JkJI jl i(j-Lac-A (jl i u I 4,_claC. (Jj I Lgj^? (_j^sL>- ^LakkLi jLao'i/l I JUfe ( jr kj>- 
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j_A jj Gurdon Woods j-ijj uv ^jljj <3-0 

^ 1 11 <~I I M a (j l J^ra- Jjl La I . Y * * Y j»Lc. Nature j-Alx) (j-o (j-ola^a c.1 JJlC. ^^3 
. y ^jLa ya ~ . ,,l aLal*JI .Prometea LlLoj^ 

j(° ' X° )('• a ~) L^_-W Lm-tlcm 1 4 -t-l - CL ? I (J I n 1 ‘ nl (^3 

(Wilmut et al.) Dolly AJjj> a^JI ^ ^yic-Vl : ^ \\V 
( iv )(Wakayama et al.) cumulina SjLill : ^ ^A 

(cT) (Kato et al.) Charlie ^ jLi$ George - 

jd Jlir "i t uLi jLajV ^ja-Lj i n <~ i nl <Jjl 3)1-^ £yi i \ ^^A ^jLb (A tilli 

o-i-JI 4 aLj a (jj)~ (K (Jj_i (_>oujj-1I <i*j <>> 3 3 j| 4_*JL L3L>. 

.^■Li.n.iNI j-lL ^c. cJaL .Lewinsky 

(° v )(Baguizi et al.) j^U - : 1 AAA 
W)(Wells et al.) d 0i )(Vignon et al.) jLbl - 
(i °)( Wakayama & Yanagimachi) jl - 
JjjLZ . Alexis ^yiuj&jS] .christa L l ^u^ t Millie ^Ah 3 : L.u>>) ^jjlLL : Y * * * 

P v )(Onishi et al) (Dot com ^ ojj .Carrel 
(° A )(Tamashiro et al.) jl Aia - 
P')(Kubota et al.) d v )(kato et al.) d°^(Hill et al.) jlad - 
P v )(Lanza et al.) a^L- : Y * * ) 
dVAhY-Y 
P')(CC) ^ ^ aLJd! - 
Prometea LzLa^_) ‘WJ Jjl - : Y * ♦ Y 

Ralph iJdlj <UxJ ^ntniK (rat) Jjl - 
Nicky ^-L . u n < .N 3^3^ <— a] I 0 * jG ^IjuCi <3.0 4 _A>^ 1 3 jl_u_u : Y * * i 
. 4 _l>-L^3 . JLLaj 4 jd 1 ni~ 1 ill ^ 3-1 i_ 3 -lI I (j! _j T p> Jj I 4 L» Stl 0 Jufc CjjjI 1 c. 1 j . j*Lc. 1 V Lbj_a£. 

.Pieraz Cryozootech jL-udl JA ^LLtLu.1 - : Y ♦ * 0 
. 3 j-laHj 3jyL_u L j-a (Potira — Pora Ij^j) (Jj)lj-dl (A j A 1 ^ ^L-oZL. «l — 

. Y * * 0 xi L . n 3 * 1 Snuppy 4 ^ i u l a i- ^3! ^l < *< < * . nl — 

(jjs (A-Ai DNA Lj J3 ■ LA >, ll 4JjLx—a 3 ac 3 J-C. juLaj ^L_«i*i! jLL- 
Michael 3>5 ~‘ J “lA 4 Lcaljj cL Lt ^a LilJjJ ai«JL>J.! eiil a_. A~illj .«ui>j-aZa 
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juT’" . Jurrasic Park S_uJ j^JI SAj_u>J! L^p. j Chrichton 

^>1 jLa-.~ii.ul ^aj) (jUajj Jlsu dlLa J^jjXI (jSLlj i(_p 3 lj-Sj^U 4j^_u uV I jpjAll JL>-I ^1, mill nl 

oJjL>.j ,,j}LaaJI IjljLlJI (jlp: >. 1 mm i ii^? aLal*JI lUttfif ' jl ^ <>>t I | JJt . ((jLbell (j SjJL 

(_yAj Lli-All j<uaL) 4-3jj-JLtl SjjLiJI Jg^-AJI 4h JUS. 4 xjxZLc-ul (Y* * * ) 4. 1 JX as j»L*JI ( jr 3 J-L 4 J! 

4-t^LkU jlul jJ^p. (JaL*_a !^Si »L a 1*11 jLl£ 1 a&c. ( _ r lc. 4_C.j_<-u 4 jj_JI CjUIppsJI 

J 34 AJI (ja 3j jLl!I 4_i£. jjJI ojjb ^1 1 uni nl (J ju u Ci^ej (_yki 3 CjUI jpdl ^Ic. JaLAjsJLi 

(_y^J . 4_jpEA]| ^L>u (jk*j jaJj il^aLvjlj L^jLtAsjp ^IjlAcILjjV Jj ^All <±_)IALj 4jI x~u nVLi 4 j^_u uVI 
j-aAll Ljj (ja 4_La£ Lr^ J 3 >dl (_y^ (<^>'Lj»>j 1 »VI i—A^tHU (_jA CjLjjIjjJI »L 4 . 1 c. (jlc .1 Y * * Y 

Sjlc. ji_*j mil Ij A^ji ^j| 1 3 -*-~t,l jjlc. 1 cj! J.L . u o^liu Lajuuj t (Tasmanian tiger) (_yjL».; ulull 
<ja *Ukll ,3AL>u J-Aij . «L>JL-i3 j~±c- (jpJI 4jiiljjJI 3 jU,I (j| Lajuu (j^jj cj!jLlL>-I 

DNA 4_jj|jj 3jLa (_yj| 4p-l_j>JI (^jjb 4_lA>j_ Ala £-jpl mu < ul ^Lsu 4jjL^e_a CjLj_A_*JI pjb\ (jl 

4 m c~ ^1 1 11 ~i 1 nl (j! ,(J.».->JI (Jl ' j <\ ~>-j ^JLaaj (_ 3 -iJiJ (jl^g-u>- (_yJjl (j£- tii3t_iJI (j£. N xJa fl i4-j<i_Ju u 
1 11 mi nl (_,3^>-J .(_ r *_ui3 (jr^ 5 - (_y^i (c^ 1 ' j' L ^- 1 Ui^ 

i—jLlc. (_y£ 4 _c jl _c jJa CjLjl^j_>JI i>JUb j^ni u (Jjfc t(Jl j-ixitl (__,, 3 _c 1 u 4 1 u a \ (j-a (_jlblj 

(jl i4_tiij_3il t l ^1 (_y£ ^Lmlo-mVI 3 ^ ^ * j jt->tl ijJ jJLjjjl 1 ^ a'»~ (jjAJI ' ^~1N • " 

. di Lu_ii_u^J I (_y£ 4 j^>L >-3 4;ijj^>iJ 4 _uAi3 (Jlj La ^1 mm 11 VI (jl jL3c.VI (_y£ Jl>-G 

A &&\ (j9 ^WiwiVl 

Therapeutic cloning 

(JjjJLJI (Ja III 4„_c< a\ AeJLi uLj ^1 1 11 i~ 1 11 VI ijl (3.» 1 11 

(jl^p. jj^a 4-i3 jti>. LiMi. 4j^jjI 3 I 4.^ i-i.i.>- Li^L>- 4j(jj| uLi »lj_< u 

^1 j^jJI Reproductive Cloning ^jJI^UI ^ 1 ...r. > .. VI » 3j_p.Vl 4 JUJ 1 . jJL 

(jJjjLa j-±c. (jl^-jjJ (Jj>- I Juk j~il L*jj .3l_jj]| 4 j-AJI ^a LAh^ (3^1 A"ia (jAii ^Ljj| 

( JT jw^L_*JI ^l,ix 1 l.~ 1 ..i..LiVI 1 a, t ^ ' Lq-I-lj (Jjj-la (__g l_l Li-jv 3 3-^-1 ' a g ' ' t-> ,~j i (jAis <_il_>ij| (_ylc 

LuL^ 4 _AjLLaLo (Stem cells 3MA.) 4 _^j^ LjLA. ^-LLi! ^Jl Therapeutic Cloning 

(j-a JU J_*J! 4 ts\ isi hr ~i a LjM->- (_y-II olXJt, (jjjLtaVl Lj^LA- (j^Laaj 

t, I 1 ^ i a (3^1 4 j 1 nS r.tl (_palj-a^fl 

3 A (Jj^l ^ ' •< 1 3 1 1 t SJL^JI (j I 1 (_ 7 js-^L*JI ^1 t u 1 1 i .,VI (jA. (^jJI j_JI j-La -1 La ja-Alj 

(^^^VLjlII ^Lauu 1 uVI (ja (-SJL^jl La-Lu . 4_ia ^ ini" ml (^jJI 4 t u Aj Jj-AJI dll ais> 4J (jL£ 

(_J 1 3^-l5?l £-£&>■ (_y^ (aAb V 3 i4_p-M_*JI 3 4_iibt_Lll (jAljAl^l (^ L^a I jAelLau V 4jj_iaj 4JL>- 1 ^Lij! 

.P^LAiLaa ^a-3>j (_ 5 .II (j-uL>JI (Jaj 
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jjla i_?~‘ (jl Jr'-bv (_ 7 -aLiIL] 3 j-_$I jJI Jjvl IjJLl JljJ Ui jl laJx »-L (_p=>J *-! I— 3j ljuJ 

^L-nilb u V Cxxj t_ ijLstliil ja3 i L$_b j£b 4juoj£*j 4_i£.Jl->JI L>UJI 4_ukLa jcj iCu >i i uj"i i nM-bl 

. ^ JJ j>*yL*JI ^1 i ii i~i i ii VI dlLlLu t — '< 'J 4Jl>.| 

oWiVl laia $\ <) $\ oxiS^l : owWiVl oV^\ o»\x9\ omx9 

CliMc-Lfll!! 4 L >il t nj 4_baj_^JL dLflJ jJk JjjLbJI j_a^?l 

. 4^a-uilja 4-uyajJbj 4LfcJUa 3jl2_*_« 4Sb-ili yS jJsLLjjj (Jbb Jib — j^bVI £_jlb Jusb jJI — 4_baj_j_JI 
jj£ 4j| jLtC.'iM jl 4_il jJss jl 4laj Jibj ^llb'i? (J_a^>JI J>Lb CjJl3cj ljufe 

4 ...^3 ijaa-jJI SbLLaj (jj/ljJuVLa t^L^aaJVI jab t >ia, 'Vl-3n— il jalb «.L2U! 

4_lLa£. iilj-Jt_bb (jy lJ! 4JLt>IxJ.I Sj^jEjJJ L^-il jblajj j^bT ^1 (J.3"t b JlJj j.# Jul 

(jjjSij ‘ i' <-~-»bVI JLa-l£l t < * 4 . j^LlU j i il bVI ^ m i->J| a l 7^ (i 1 ^' 

(^y-Luj-Jl IJLjj t^gj-iSuJI (jjlSUI a 4_lL>J! i(Cjjj*jjJI ) 4-jj^ibJ,! 4_baj^-J! 

il_*Jjl La- j -ug "i 1 La-^-ba (J^ ^aiiu ‘(lA~‘ Q^L l L lL>- ^1 Cjj_3EjjJI (gJLflj) ^>1 j-a 3 'Ll 

4_LL>. \ ~t ^Lb^? (_£jJL>JI *1 . .. 3 '\l t 4-JLJI 4J_^>JI ^-aj . L^LjL ^^Laj j* • <^~t 4_ul!i Sj_>a ^ i ., 3 m 

it-ijJLa 3LlS 4iL>>j (j-bb>i-M j.A~uujj 4_uj3LIL i_3jju 4j_^L>- 4JL£ (JSLlu bA-b>b! J4 ljJ 

jl 4_ba-ij^?! 4 iti^ll :brbb>>JI jjJ k— iLl-^ L^l (j-° (j-u-aL>JI 
4 j^L>. d 3 it-, ^sL^LL jaibluJ 4_a_jJ*_a Sj^ jJk Cj.juj,. u j..~u,.i.i^LjJ I J Blastocyst Caji-U j. 1 b..uyLjJ I 
(j-a QJ)^ 1 1 » (trophoblast C < < u^Li^jjb j 4jjLlbm 4 a J-Laj| ^ i>i~ ^4jL»_cce_a j 4 _l>.jL>. 
(Inner Cell Mass) 4 LLLIjJI L>LkJI 4i3SL i-aj-ab L>lbb! j-a 4^j^taj Luill 

• ■ ^ J-AJ I ISU I v 1 i $ 4_a- j „ \ | l_^_ba Jj J)^ 1 1 1 u I 

( Jl>.|j Cj_3j c?^) ^Ic. L^JjbJL) jLta-i tLiJJS- (j-a L^L>- i _ y jk 4 _lC. Jl>JI Li^LaJI 

LyLL ^Lb^/ ^jLabi! ijlj—abb-uLi Lg-m a\ JljJl^j ( _ r lc. 2jjLS 4 uLi-ul (j^ba-jla jj 

3jjLj*_a LyLs- (_yl-C. 3 jJ_3JIj ^aj|jJI jblSjbl (_yLi 3j. ' 3 tl i>jukj .i—fljlla^II 4 4»-" a 

Ij . jla 1c. jl IjjL ' «t-»a — 4_La_uj3]| CjjLv (j! — L^la ^yLiao 4 3jlyjtl 

j_£L bA-bv l ^ J 4 jalb (_y3-5l IVF t »i.,>J I ^jLb t—il 4 ,_i i 3~) ^_yi 3jl 3" t uVI ^a3 

j_jla ' £ < « 3*i Cj| jlabbl ^Lbi cLi-lj>. i(ibJLI j (J-f-3 jl I J l) _j_j_u<yL_Ll I jjla 

br'b-abl yo 4.jl.H jJI LyL_>JI 4lb^ ibJLIi Jijlj » 1 a'* II * j 3 t j . Cnj-m ^,.3.,; Jl 

3j-la^ ^IjlC.Lj l ^"i j a <~ I tissue Culture o-iba l ^~I c. I j jj <C< a tw U J~I < n^LjJI 4l>-j.-a 

jud LyL>JI i>juk i_aj_*3j .4 j»L>JI c^aj ^jbebL ub ' j 1 a (cell lines) 4 _j^JL>. biaVyLu/ 
(HESC) Human Embryonic stem cells 4jj_<i_JI 4-JLbb>JI 4o^.j^>JI L>UJL l^biljj 


II 


apjbgjJljPQjloi^liiiiiLiiilll 2oobwu)-»J\i?m2nd\ 

^LLI ^ U-aljuki^l oM jLA^I c> *ULd! U^l Jil I ^ LALAJ! ojlaj 

* 4.J^_t2aJ £ 1 ts>c- 1 

LiM ». Jl-».jj ^ "< -A I g.jxu j_a ^i-uiJ (J$ 4 jI 3j— L j>.^fl dll j-i.i..ull (_3j C. Jlj3j 

(jSLiij LyLjdl £Jjj| 0 A it'll Jjj*_1j 4j-L>JI 3JL». ‘j'j- ■ »"* ‘ u 4 W^Cp- cr^- d^C>o 

lil 4 jJlL>JI LyLAJI < _yfaju jl ^._iWi m" jJLsJI fjfjs (4—^c.AjJI) l_iiiiU Lj!vLje_3 tgj jux ill dllj 

^ljj| j-^-^>- (_yiajLS jl i n~ j_jSL!I 4j_c.JijJI LALjJlj ijjjjJI jl jJLsJI (jjj-*! 

^i>i ->• j»jJI LyLL jJjI jl L 4 'X 4j 4_tc.jj>JI LyLjdlj i4jJljSLII LALkll 

(jr^l 4,3 ll->J.I £-j j-U j^L-La- l lI <_jej 4_tC. Jlj»J| Lj^L>JI j-C. cLuJudl Jl 1c.j . jL-tjijVI 

LM-AJI embryonic Stem cells 3 r,r,y \\ LALAJI « i ( <u-AM I jub dj>d 

4Jl£Li i_3j_*j (_ylll LyLsJI 4_c. J_«^j5c^a ^yjbj . i n -*»tl L}Lj>. ^Ijjl ^Llu! Lsr^- 2jJ-3JI LgJ ^ylll 
LyLjJLi ^ 4 . i juj La l j>ij I dJLubj .Ci < ..I yLi i_3jj_a 1,I j^LJI (_y3 4 _lLs-IjJI LyL>JI 

Sci^jv^o (_y-*j i adult stem cells 4 _*JLiJI LyLL — i A ill LyL>-) 4 _.tc.juJI 

(_yll! LyLjJI j_a 4-1 ola ^LLI (_ylc. Sj-sLa jjSJj i^ci ii.>JI L$-La j^Sl y (_y3ll g.i «Itl 

llajuk jV i4_tc. LyLjJI ( _ T is dllj £y* J UjJ (jJj ^' lV ^ 1 ^4-5E-<-ajVI {j-A £y\-*-A L-x-A^J 

. t a ^ Lt ^>L*J! ^Lx-u-LU-u^I ^ ^j~uj 

i^j iji_i 3jj ^ d^d-> «j*^ic.» 4_Lsc o i_syl c. ^ Y * * Y j^LtJ t _ r 3 

.(( ^-mJa .xu , a iSj-^ oy^ Jj^» (jd^- Cjuju o - 0 Q 3 ^-° ^ 11 1 <* ■■ <» a 

ACT 4 -£j-cu ( 3 -° (ddi- 4 -^ 1 -? (Jose Cibelli) t _ y L_i-i u 4 _j_i_ujj>. (J-«-*JI IA^j 

(j-o (.uj i Advanced Cell Technology J.^ jL^ajl^jl 

.J^Vl < _yJLc. Jl^vIj t>4l« i ‘ LoLc. Y Yj Y i dil_c.j-.iILa 3j^-oj 

LyCL (_yic. (J J **■'' jaJJ . ^j_Lll 1 4^>JLt^> 3lj_>al 1 Y (_y-lc. j-a^M j 3~ . „l diljl—LLs-VI J _ tuj 
i3j_lj>. jj^JLa -4 jl jJbM (fibroblasts 4 _c 3_d djLajjl) JlL>JI 4 Jj)j-j«-a 4 jJl ih>. 

dr i II i_3Jj jl ^gj.Kxu J| dljJI Jii— a 4- J L^e— dlLilj. loi>>l 4lj_fl| ^yJ! 4_al 

o-a-ij . ^_yj>.yL*Jt — i m i*i i n VI (j ^ 3 J j n ~ i hj jl j hi i ill j^a jlj_3^fl j>a JoLa-il (_^l i^_y^ j i^it l 
LMAJ! j—uJlUj 4_jj£llJI SjLc. 1 o-a-la . 4 _ijje.iI! Ci'ia*4j Y * A j_J jj j-^-ii (_yS 4 JjL>JL! 

cumuls 4 a_c i!I ^L£j CM-L ^ jlL>JI L>U- ^ju^**, ,,," j| j>» t 4 jji m >JI 

L^-a J-jr ~ i ill jl Jjjj-uj (i—Stjj^ 4 1 1 Ji.!^ 3 i >»JJ jtl ' ■ u J ij^ ^jla-udl ^_yfl Ju-jl Cells 

3_Lajj-dl j_y3 4JLaL^ 4 _lL>J! j-3j>- j»Lc. jljAoJ! i ii i"< i ill (_y3 (_gljLib 3_*--aL>- <3d>-^ 

i dl Lc. jialLa £~J-UJ j-a 4 A_IJJ VI ^ I jj- "ml jaJ JlSj ‘3j_u |5 JUb 3JjL>J.I ldx>JJ SljlJI 3^.J)j-La 
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(^Jl (_£jLL 4_lL>. CUa-uiJijlj iLyL>- £_ljl (jj£ La 1 a 4 i /a i la 3 , 4 (j a LI-v ( _ :t JLc. Jj i ^> , > J I jaJj 

.^ A ^ ( _ y -aLZiJI i_3iSj3 ^a3 (JSVl (_jlc. L}Ls* Ci < ju 
4_l£.Ju>. Li^L>. (Jj^. J-A i— SJi^JI (jl£ i>Juk (j-a 43yLajj (_yl u.i u i_£3Jufc (jl£ I jLa 

tjjZi jV ^JLaj (Blastocysts oLl^. iny.-i-i.M-J I) JL^Vl cAn./Cll ,>a stem cells 

(jajL'i>a ^yL*J J.a*"iin" 4JbjiJ 4jc_uij| j| 4_ili>) c. j| 4,_i u^C. L^Li. aLai^? (_jJjVl (jjjaHI 

^ ' < --Vi 1 4 j>._jj (j| ^j£LaJ 4-jr, . xi n . nl ' 4 Jl>.^?I (j^a 4-tC.JusJI Li^LiJI (jl» :^yl u. u (J_jJ3jj . 4-C. j.l"u3 
. 4-ula 4_il i/ic LjyL>. jl t^gjX.inll aljJI ^JL*3 (jaJ^xiijylJ 4j*Jiitl L^Li. 

LyLs- (j-° aLulHie-a ^(jj| (_jil Sjj-iotxJI 4 -lLlL>JI 4-LC.Jij»JI b^LLII aLal«Jl <_) a^>j3 JLaJ 

4_L$j_iiiJI Sljljuaj ( Jr 3 JaJLfl (j-ujl (J^La Lul • (_yl x-t . u ‘ 3 jl < JJ . jam.>JI 4— a-.. i u~i Ij 

^LajJI Lj}L>. Cj_^a 4_x3j (jjxu-i£jL) aL (Jj-a) ^-LajJI CliLiljJa^al ^Lc. L .uaj I (j£L!j iaL3JLi]| 
Luajl Jixaj Jl 9 4m 31 g-^lllj . (La-fct^ jc^dll jjl*I u (_)Luj (_yuLc.j (jCaLijjJI 3jLa ^_Lxa 3 (jPJI 
.^")<LiC.La jJI 43^ i n.l I J j-a-i I jJ I (_p3j^a ^^Lc. ( jr 3 
(_)x£5_pJI 4 Jl>-I ^La H. til CjVjLta 4.JI Ci* i n (_£jJI (j| J) u u La-a 

(jjjJa i^c. o_i-Jj-*JI * is* » 1 1 ^jl 4 _xjj_*JI 4_3c_uijyLI j. ai 1 1 1 . n ->J I ^y~* ^ j 4. 1 \ (_yl| 

j-LaL>iJ > l^ (jl miU j-^3-1 La-a - 4 , ., 3*i .‘l.tl Li^Li. (j^a aLs-LijLi ijJjJuJI j <><» tl j| g.A,i m 1 1 1 

L>-L3j CIcjP'- aLaiac.^f! ^jj diljlac. ( jr fl jjLfu j— a| i(_ujJlI! jiai 11 ^a. n->JI Cj^?LaIt>.lj 

,( v ^aLse-uijVl (jjUaj j_a ( _ 7 Ib^ JjJLil! (_palj^lLi aUla-sJ! aLj^^l 


,pr^sH JuMt)\ ^x)axH 

.~i\l . >> f 1_,>U. (_j.il i(_tiILJI (_ 7 _5 (_paj^aJ ‘ il a (_jiajj_>3 t(JLlLa£j 3 J-i Jl.i.~i 4la l i ii , n 

(j-a 4 j Jl.i ii, ->• 4_lL>. Jlj^I jjk jalb (^j-!! .4 a . n ->. L^_iJa_ajj V (4 jLi^j_U 4 3 la, ill ja-L>aj-ILJ) 4_Ljia 
3 |_jj Ji-*a) 4_ILj>.jj 4 j_a 4 _lL>JI ujuk g-aJi3 ja3 i J_L>JI (j-a (jjSij La S^L^-J i(_jiajj_U 

4_i_a_ij ^ LLlj juuj .(nuclear transplantation) ^IjJj^l 4 -lL-*j (L^-ta 4_^j_JI 

(Jj^S ja3j (_ylllj (4_LaJj^?l 4 . naSUI ) C. .mu j~u uML I Cjj-La (_ T 3 (j^SLU (j-CL>JI 


. 4 c. j-^>- LM_>. (_j-L. Jj i^i Tt- It 1 $ "i j a <"j (jy^-ljj Ja i ii ij 1 #1 a'\j 4 _i 1 Ll jJ I LkLyLi. 

L.>Lv (_yJ I a~il.l 4_i-g.J->JI L>UJI 4_^>-_j3 l,_ila.* a (^jSLa 4JLj_*_a (J alj r ^1. t ^ ~ . ..1 
(jJ jjJaJLj i_iJL3JI (_y^ 4-il X^II 4 3L U1 f_^3 L>UJI ujufc jalb HJj Jl_*j . 4. _i il4 Cj^I c. 

. 4 . na'i ^a i ii >J I jjfe LbjJia^a ^a . a ~>J I 1 ft <^i 4 j-j 
i>Jl4 (j! .(_ 7 J>.yl_*JI ^1 i ni~i i nVLi t na 3 i U. ^ 1 a jL~ La 4 j>-j_Cu (jjLoll jjjl ij < nll_g 

(_yL. <_il_jJI ^.~i 3.1 i(jV I Jl-lLTLII (_j^ 1 4 » i^>j (jji^- -1 al* 11 (J-a-*4 (jjHil 3jijjL_aJI 4 ji3,~itl 

^jj (jj^Ja (j^. 4jjw| 3 Jl£. jl ^LjL 1 4 j iia, * ~i i iij I (_yalj_a^?l (jLSLal j*La| 4 _lC. Ij. i^-», a 
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. 4jj ZuJ jL-j. c. ^ la. 2, t -ua .a 4Jj-Laj _jji> a! j_2j! 4_c.j(jJLa 4 Lasj_jj (_y3 ifuJ! >- 

ajufc ^ . I J—ir " t u I (<u (j-«5 Ji-ij J< 03^ (jjl .~t 1 1 4_j|jiJ (_y3 

^j| (j-^ 3 fcj- 1 i^L-i 4 'I iy> a <jl (j-£La- 1 V 4-ailLse ^ 4 jj_ijiJ 4_se_mj| ^Lij! (_y3 

SJljJu>JI 4 _u a "i 1 1 4,K< nl^j 4a>uLi]| 4_L>*Vl (jlSLa! '- r 1 jL^lJI C-i1j3I JlSJ 

(_y3 *L-aJ-*JI Cy> ^ j*Lc. (jr^ i4jj-tiu_xil 4_Jr, (j-* 3 i-aJUe-a £jj Y* * 

^^jLju i^jJI jLaJI (_tis (jjs I ^ i S -v. i<_tlaJI 4 1 «>» r Li^Li- jL 3 Li^Ls- 

4-LC. ja»- la^L>- Jjj^J «.Lal*J! a (3i>^ (jy^ Ijj -ua-3 

1 4 CjL^Lso (jljJLaJ! i _ r 3 4-uaj->JI 4 -i£.Jlj>JI Lj^L>J! t"<a,a,->. Ji3j . <Ajii^c. 4-jr i juj? 

Cjlj|j_pJI aJufc Cj-ISL a CjLA.^I (j^ 3 (_j-iL*J CjjL^ Cjlal^aav ^_y3 Cj cjj LaJi_L*3 

,( v ')Sj^S,all 4^ja>JI 3jU~u ul (j-o 

0U9^V\ oVxn /jjsj ,p>-^\ £WiI»W\ 

4_j I ( _ 7 lc. £_a^»-l tj^jLail JLs-jj CjLlS^L^VLj (j\ >J. I (j-a Lajj^ lj' A3lj_ba-a (J^ £-° 

jjLfl LfcL)}L>. ^*1 J-jr ~izi.il i_3Ji-^-) 4 Jl>.| ^■l. J x,n., J £ya 4-«j9^aJU SjaLaJI £ya ^ic. 

<j-a (_£? V 4JL>-lj_a ^ 4j| i j_j£ tiili 

4_uc. Lj}L>>-!I Cj j_x_jJ Jj2_a_l]l j. ~i 4 1 J^9j .4-3^13^ 4 jj_i!u_jJI aLujsJI Jl£L<i| 

4 S~ .°:. t, l a ^Ljl3 4j^UJ! iUjl^4.1l t _ y lc. 4 t ^j^o^?I SjiatlU CjLiVjJI j_y3 4 _lLJL>JI 4jj i°ii i II 

4_baJ4L^I CjjJl_i^sI JLaJj . JLC.L iJLl (jyxLaJI t— il ^ -^^1 CjIjLj-C. l ^Si 4aiajLdJI 4_o-Vl (j-o 
4 j t4jj., i ti.jll 4._cl_ci>JI 4 _lc.Jlj>JI Lj^LiJI <LuLlI 4 j4L<!uj! (Jj^4 4 

(_paj-3 4_L>aljJI t~il jt-»4.tl ^ I ,>, r'J I JjjJI t~. <>< Aj JlSJj iSJljsJIU ^jfj-ui-a ^Ic. 

4jljL1!I 4_li_jjL 2J! 4-LjrUI JLa3 . j-ifgjJI i >i i~i. < u I (_y3 (_ y l^- (J>aLi 

iliejl {_,. a j 4arlx^il iV^ JLtis A* 4_c tic. Ll aJLaelli! j«_a^LI 4_oL*JI 4_ut a?rlt 

ijj jJI 0~'~ c _^-a-3= -a LllllA jjl i—S^-i-a jjb La-aj . jj^aLc. a jJ, (_paj_3 (jl ifuj jtj-S i^l 

4-C.^g , a ~>JL ' J ^--Ai _l 1 1 ^1 i ii (~ i ill 1 ‘s u.i I j_La i^aa l£Ljj Lit— c l£Ljj_a| l_A4^_aj 4_C.^j_a-ac—a 

^L_a— ujJI i_< LLalij (_JjJI_j_ILl! ^Lljj n jJkatj <_JLLaJj L_uUlj 1 uijj_3 l_44j_a3 4_jjL!Lll 

.(VVXV'^^UJI ^-L^Jl^VL 

(j)>dl\ ^WuMsV\() ,3>^\ ^WuMsVl 

^-a ajl—aJj i_u^ I jJL_aJj_avl *JI» 4_ai^ C-i_a I J L_a 4_j| (_jiaji_iJI 

ij-tiaLasJI 03jJI (_y3 Ly-^- ‘’J J-£} V JLalLv! J-*J i n «~,i nVI 4 

(Jj^a J-J^l 4_i_i_t^> I J-atlLu/ 1 j 4_jjLacj'i?l SJ^jJI I j.jk j._oJij 

.( Vr ), Jl^JI j-| 
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fipilngjJI jxld ojl^j l liiiinii III 


4_L>- 1 Laj J. a 4_u_i_L». 4_LC.jUv L}L>. J.3^ >JLi da-jJj-U (^^LLVl 3j^>^ U-° irll 

(j-a 4-lC. Jusdl L}UJ! (jie. (J> j2 »1 a'tll It llLtC. 1 La-« iSj^Ll 

(j-a 4-j>-j.ir"i ‘ «-M L}UJI 0J-A 4-C.ljj ^Lso CajJ JlSj . (Jj-uJI ^JlII 

4 — a — j — l^iXI (j—a 3 _} l — a x i u VL> ^ ujJI ^J_t >*J I (2)^° Clil — J — A ^ ^ J ^_' (j — 5U-1J ' — LjU -ll 

' 3 ta .4 _l_lL3 cjLiLAI^ ' ^ 1 a tl j^iu i 3 , ,,\l tj ,(_aWI cjLIaj placenta ((_>*3jL->JI) 

(jLuL^M 4_al J-ir ~i < J i_3JL£j (Jj_j>JI aLa.i ilo 3 ->J 4^j_<i Jjl LuUl Cj-m-ml 

4 4 (J-J-3 (_£>-ijJI Sjjjl £y> ^»jJI t. x 7r t u (<Cb_J . 4 _i xui * "i x xii. I (_p3lj_a^?l JLl 2> Jllc. 

jaj (jlfl i_2j)j_*_a La£j .iJjL-u^jso jcjj ^3 i3jjjLt-a (jljJL SjVjJI (JLaJj^lj 
jJLa-Iu L^Lsdl o'jJb (jl Cx j-3 Jl2Jj . II £-Lsej l _ r £ cdJj 4 i xul 4_lC. Jljv L}<L>. (j^lc- 

t—iL^aJU 4j»JLsLa l ^ flJj-La (j£. (j^La-JJ i4JjjIs (jlL-u JL-iAJe- H I 4_ajlJLa (_y3 4-JjLaj 

4_i_c.j^>JI LijLkJI it*» x ..jtlj tfjJLitll (JjJl—lJI t _ y jt LjL>JI o j_& . (v ° )(v i ^ 

i4JlILjJI 4_tc.jLj>Jl LMiJI (j-° (j-ajuJI Lkj-pijj i4_»JLjJ! 4 t i£.Jlj>JI Lj^L>JIj 4,_cl_cl->JI 

i 4 _i_i is-iC. Lj^«L>.j i4_uj^i£. 4_t£.Ic>. ^-11 4^jjJiaj ^jLaliil (_7lc. j-Laluj 

La IjLA 1 (JjjLj£LLij J_t£j 4 J ^l3f L^1_>.J 4-^1 1 A 4 L^L->.J i4_il£Li_ik 4 jl <>» r L^Li»j 

^ (Sjua^iil 4£UIL Re Neuron l Sj >-L ^ J-a-*j ^jJI) John Sinden 

. (Vi) ( Genetic Engineering cdTui.^) 4Jil jjJI 4jjj 4 ^ 4J JLLa 

(oiV^ : cplsi\ 03UiJ^ 009 J^ 

% <)Wtt l \&, s & o^isj obr l 

jlLc. ^ a'« II i IL i^j\ ~i ^ Jl iLLUl dJ-La-H-j (jl LI ,_c ->• I OJ_xj 

CliLSjLLI 1 f I' (j~ 'I ' JaLujI i_d_j£LjJI aSJt (_3-a-*-i La-aj ,4_iC.jLj>dl LjLiJIj ^L.^.H/.uVI (JLa 

4_ljjj_ujJI (jj_jLi*J! OjL^ 4_t a II (Jj-ikj 3 JlLu (j-oj .4jLaVlj Jja-J^aJI l ^~i a J_3_a (_y^J jahdl 
(j^a 4_u^JL>JI Ljj^ i ii i~i i n VI iLLLa ‘.^aJlc. ■ Lj ^ , „ 2 :4 _lU_*JI djjL>JLlj ‘ 2-»- i^»tl ,~.l 

4 tfjub (j^L ^a-I .4_ujJL>JI Ljj^ (_3-ll ^aJLdl jUij| <_iju>o ^LjijlLjj'iM 4 ->■ ^ <>»a ‘.^LaJI (_yll 4_a^JI 
(_^jJlJ V (j-a ljaL>- »l -a-L- cJLa. i^i 4 -uq 4 jl Sjj^JLa 4 jjj 4 CliLa- a (jyic- Cia LiSL 4_JjIaj 

(j^a ^aJLx_i 1 L JLaJ . Jl>. I jaJL*j V cL<-l>. (^I I j xia a . 7>jj a CjLLc. jl I jlj i Jl>. I 

.Sj^pdl Lp-_jJjjSLJI (JLe^a (_ 3 _aJL*JI * 1 S~tl ' l^J \j£,~„a 4jj4 

g iljjk ?d^ iSjJ SHI ‘“L^-j >Jl ai-J-^a-jSUI jaJLc. j-4> oJUb Lu. ^>,,4 

^ I tj;<~lt I M ~ ... I * I ^ot jjI_Lj ^ jJj ^jJlj Woo-Suk Hwang 


iuuulng jJI jp tuLoj l liiiiiin lll 
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jaj_3c_Ll! j4J»u 4JLa i^jJI 4-^1 hi "i<L) ja-!L*JI j-^j (_£jJlj 4, _ii lajl I (Jj.41 u 4_»— aL»- 

i II (~ i nl (jJLg.1 LaJilg. 4 ,s~. 3tl CjIJd JL9j .^JLxJI (_gj ~t > ii a ^ I c. 4j g-JU>JI LijL>JI 

(jg. 4_L>.^?I o J_<b Jlj*. I ^ya 4jj_ijij 4_lLiJl>. 4 j c~ , i Li jL>- (j-JjSu (_y3 4 ^>-L>uj i Ijj—ijij 1 hi~»» V * 

< (^Science m 4 jjjj ys Y * * 1 (j^jLa ) Y ys oj*_lH j mi j i(_£jjjJI J 3 i tl jjjjJa 

L^jlj 4 j 4 A I dilj LgjLj (jj-4£A>il ^,i"i 5,j (jl Jljlj V! 4-1— q- U JI Jjljj^l (Jj-aj V Sjul j 4jjjJ 
I II i" I III J. _i 1-a-X ^ 4!* II ^,4~i?r 4II 4 1 na'l ^jIj-iS (jl (j_a ^ajijJI (_ylg.J . i_lj_i_*JI (j-« 
i ii i~i i nl (j>Lg.l (jl V! iCjIj m « i n~(tl jA-ljl (_y3 4_uji>JI Ljjj£ (_y3 i_dJ ju j iCjLjI j_li>JI 

. 4.14UII JaLuij^l yS 4-AuSJ jl!il ik l i-^tl IjuS ^a.LaJ.1 4 j>*L>uj 4jj_iHiJ 4_lLlL>. 4j£.Jl>- LijL>- 
(j-4 (jl£ icAjJI i-dJj ( _ y IL>.j . 4jj_itu_) 4 j J. lh> LjjL>- ‘ >1 m. < 11 1 (_y3 ^L>u 4JL>- (Jjl <_j- 4 > oJuS (jV 
4 jj_*_4£jJ lilljj i(J_i a-."ini 4 «.( jr ilu >1 ZLuVLi 4jj_iIuJ 4_i-g.JU>. LjjL>- (jJj^u (jl L44. ic. 4-ilg. (jalll 

(_^ 4,.i 1 .u-o^J I (jjjliall (J_ 4 _*JI Ijuk JojwIj .(jL^VI ! Primates eaLum-ijjJl 1 m i~i < » I 

Ji3j .4_Lg.J_>JI LijLkJI j*l Jiir"i.i uLi (_p3lj^a^?l 4 4^ a 1 _AjLl1c.Li i4_L4i*JI <Jli^L>JLl 

(_yfl 43»L>0 J-j| Jjfc J.JX14 JiSj .<(4_uU-*Jl JJ-4.lt I » Ll-tduT »l4lc. (_y.lc. (jlt-1 1 (jl (j^Lc.^?! I Juk 1_ J-IJ.JIJ 
4JjL-u (jJJ^tj (^3 Ja a 4 ^-^■>-1 4 jIj i4£.j-p_a 3jLu-u ) t (j_a Sjj-iIoJ 4-iiajj-i Yi Y ^jjelL-ul 4_2 jj^ (jl 

.4-l1lL>JI 4^j^>JI LMiJI (j-a (Single cell line) SjlvIj 4jj1^ 
jjkj i^l^C .1 IjLsol Jig. mi 4 Jjj^3j (j-lg .1 Y * * 0 jjLo (_y^J 1 Ja . a 4 JLjvIj j»L*J cd-Ii 

4:j mi ill 4 _lIjJl>iJI 4 ^.1 ->.11 LijLkll (j-a (cell line) 4 J u 3j_ifo_c. (_^jlj>.I ^lujl (j^ ^-a -1 **• < 

(j< 'I a (j-aj (_gj^ inll aljiJ (j-i 'I a (j^aj ^j-iiJI ^LitlJI (_y3 1 31" 1. 1 1 ^usj-ja (j-a 4-jr mmn< 

(J£ 43j-L!ig.lj |( VV )Y * * 0 j^jjj 1 V (_y3 Science (jjiIjL-u 4jjjj ( _ r s dj^ejJI j-Aj jiaj i^jJI J jlni-L 

(_palj-aVl (j-a j_ASJI ^M-C- ^ I (jl (j^U-J Ljj. a. 1 g l j 4lc. L^tH-3 4_L4i*JI JaL-uj^?lj CjLjjjJI 

I 4 m ' .4 31" 4- a jl 4 f I (_^jj (_ y xIajJ 1 4jJi-m-a. LijtA (jL^ 4jjSjlll Li^LAJI jJ-Lta^a (jV .4 j ,s~. «~ , .,1,1 
(jl^ Y* * 1 j*l-£. O^e-i ^ jl^ (Jj_4a_>JI (_y3 4_Lg.J_j»JI LijLsJI (j4 SJl-ljvjJI 4Jjl_AI 

4_lL>JLi Cj^Ij-u (jPtl SjLtxjiJI j-A iljL>-lj Li^-a.j&.i~i l^_i4 4jIajj-jJI jJuuz^aj 4jJii >1 >JI 4_lL>JI j Jl 
( j-° (J^Aj (jjJ 4 j l_4aL>. L>-jlg. Jj 3~ 1 iij (jl (j^4-J (jiaJj-a (J$ (jl (_ r l*J ljukj . 4 _lIsjj-jJ I j 4jjLijj^>i]| 
^■Lul 4JjL>- (j_a (jSLa-J (^j-iHiJ (jA>- ^1 1 11 <~i nl (ji*J jaJLg. (Jjl tiiljb ^Ij-ik ^_i_4alj . ( _ 7 g.LLl > l jl^jJI 
(_y3 I j al. tTf~ < ..I (j£La-iJ i4 II" 1 1 ^<i 1 ii->.ll alj_a»^? ^1 _iJl 1 ^ i <^~t ij_i_4TtJlj j-4-lll (_ylg 2jjLS LijiA 
LjLkll JLlJLX-lI (jJjJaJI a ' 1— 3j 1 u i—SlAl^VI 1 JUS (jl »l.4l»tl Jl^I 1 4*? . 1 r S?l £jj i~il j'4 f 
.(jllgjJI J1AJI j j^auLsjJI j j^AJI (JlLa 4_Laj-a (jlalj-af ^jLg.j 45c_uijVlj 
!_gj "1 1 >1 a (_y lg. i.iK (Jj I ^-L j-q H < nl (_y3 4_2 jj- 3 ^l-^ , u (j^- J-il J-* (jt^- 1 Y * * 0 (j it la, m g. | Y (_7-3j 

.( VA YSnuppy) (^jIh, 4-A (jlLfj (aJUJI 
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0059 (j9 w\) 

i(_jilL ^L_nj| (^J! 4 -Jj_Lj 3_L>4 (j_a i_3J_gJ V 4j| i)\ tj ^ 0 (^jdl L T^J 

(jiaJjJ.1 ^M-*J f. Lia£.|j iLj^ajf (jJjSLj f>4s e3.mJ 4-iC. Lp. LjLL ^yL- Jj,^,->JI (_y3 J^aLj 4j£Jj 
Jl 33 iil!j (j-a ja-C.j-11 < _ ? JLc. — (_yp*jl_*JI ^-L i >i i~i i uVL (_3 j_*j La J-&J i 4 _ r C.LLU tfjL^p. (j_a <_)-a3j UJ - 1 
LjL»- (_yJtJj <-dJj (J^ (jl V! . (_^jL-a (J^^- Lipj Lu-uLpuj LLsjLLI Vjp- 4jLtj| CjjIjI 

LgJ CjjJL&lj 4 j J_c.Ljj_a JljL La>jpc_3 4. j. a.'c. 4_^r j ia 4 (_y3 (_yp*jL*JI jrL i >i i~i < uVI JljIj Jlju 

(O^iLa-i (_y3 4_a JaLps^L ^^jJLpdl (_£j_j£L!I L-uumJI O-jL^Ij <4_jJL LatJ I 4— i-a- U JI JaL-ujVl 
(_pjLa (jr 3 4 jj_£iJ 4_Lpl ^-Lx.T. mjj\ (_y3 CjL-xjI (j_a Oj-ZGj 4, lie. I <j| ^yt u L_a (_£jj| 4 _ T -aj_5JI 
jGjjI .3j_a (JjVj t.d5> j^l i >i < ~u u I (j_£. Y * * 0 (jnL.mC .1 (_y3 4jjLc.Ll i Y * * 0 i Y * • i 

4JLaL*_aj 4JjjJI (_y3 L>- ^ILalu ^j-t^slj (j-U-ajJiJI (JLLajVI 4jlSLa (_yJ! ^jjLiJI ljuk (_yjj». 

. 4jjjJI ( _)-u ; uj (<t$!LajJLa (_y3j L^jjjJjji-a (J^3 (j-a 3jpaJLa 
(_y3 4jJi^.Lu-a JL».| 4_t£. i ax~u £ La (JjLL <j-o 4_pl*-II jjIjJlII (J-lIiXij jjljjii («^j! Jl3j 

Sci- ,_^-u-Lil.i u 4 jjjJ I $~<j g-)l C j 3 -^e-i ^LLjj (jl (1>® Y * * 0 ^_j_a-uj_o l _^js ^ 3'" 

(Cell 4J jl...j u ^ ^ him i nl {jC. £UI ^a-JL*JI 4.. llg. I La (jlj Y* * 0 4_ijLlajj_Lll CI 1 CC 

(j-a L*j.aJ -4 -»- <^>tl jj-a 4J (_jjjLuI V i_jJLlje_a ^y^x-uj L^JLa ^a-J-i-i 4 j^L>- V Lille) 

i /^i iLtl j_e.L i tt-LI (jl ^3 <^>~tl | Jut rtjjL-w . >A. tus I 3j^>-^a (j-ii ^aJ xill tfjub 

4 _ls lLsaLscj j i n (_y 3 MizMedi (_gjL_i_aj_La ^ 3 ,~,~ , „ a j_i j^_a Sun II Roh <>jj JjI 

J3 (jl O^j j) .j^jLoiU (itse-iJI (_y3 ^ i ii_mj-1I lLLj-ijJI 4jI La$ i4-ir i m (~ i nU LjL>>-!L 

4_it ; Gj CiiLa Ji3 j_ZuJ (^jJI (±jj*_lII (_y3 Jjj (_^l 4jr < n<" i mU LjLidl « ' (jG 4J i r I 

(_ T flJ (j^d_J • ( Lifcj-ZuJ JL*j^ ^jillLu 4 jjjJ (j^a 4_LaJ-*il 4 tl 3t,l (.. tl (_ y lc. Jjiilj iHJ jJj iCj^LJI 

(J^ (_j-a-jjj 4 _lLlL>. 4j^jJL>- 4J jA..; u ) ) j « 3tl ' ^ILil 4_j 1 Jl£|j itLtye-iJI 3l~ ' 4_JI 4 ^ -wj t, I ^ ^ ~ 1 1 

(_y3 4 j^.LL CjVjLj (jxiA.L 4_ijJ (jlj - 1 ^ -wl~~'V 4_t^sL>JI 4 _lL2jJI 4jjJ (jlj i—kllit-a (_j^aic_iLJ L^la 

LjL>>-!l (J Jl..,i..~i.../ u I 4jLi ajj (j-^> ‘ 'j it-.lt LaL^Iil 4^>-j)j . 3, i a •>■ a i3j xj>. 4JL>. 

. aJ.xs? C^SLp» I ‘ 4Jr i II !"< i ii a 1 L jLie-l 4je_LjjjlLL J ai I 

(jl (_gj^JI (jjjj 3'~tl (^3 (_ r 3jl!ij 4^1 (jl Juu CjJjUs (_pJI oLa^l Cj-sl^soj 

j-a (J-a_*JI (j£>4 ( jr 3 (jLl^j.~i.ia a (jLLIGvLi 03 jJLc.I i4_L3jL>-l CjIjJlj L^j^ZuJ 4jL*jI 
CjLjjLI CjIJljUjj (j-a l^_dc. (J^r>- CllLasJ^jJI (^L (jlj iCjLejjLj la.^LaaJ^u Ll£.j_iJ La^jU 

CjLcjVI l 4 -tL. CjJ^j>-I (_pJI CjLGsjj-lJI ^yL. J 3 >J| (_y3 4_3j^JiaJI ojukj . 4-JLa jJL_a J-jULa 

La-^ ‘(^^La (JjLLa (jjj CjL.j-jIi_a (j^a [ 4 _iL (J^t^usJl (j^a i4_pidl J-tJLSlJI i_3jlitJ 

(jjSj Jl3 4j^? i4J^3_a j^lC. 4_2j_d 3 (J^jdl l&D~^ Lr^ (j^jLLU (j-a cfltj^ pL I CliLp. (jyL- (Jj-t-aadl (jl 
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^UL 

/l35 1 U 1 JI iiidl 


Jl^Ij (_j^uJj jLla 4"t (_ y lc. daLa-^U 4_Lttja lLsjJLus G>j Lilljj j»Ls Jl9 

JaxJI Jjjj-a g' isyf I Jj-lj «Ul>sL>. ( _ 7 b — Gerald Schatten (jiiLi 

^ 0 * * jJs ^j| (jlj i Ll^al (j£L) ^aJ (—al—iLlL^VI I J_^_i 4_t^Lk!l CjLojI «U (_p3j_C. (jl — j-jl jJk 

£-3Lj i ( _ r al*JI I qI ia~KVI I ji^J 3jLu-u ) "\ £^_aJfc-a (j-« L^LiaJ^-jJ CaC.jjJ 3Jl_Ujj (JSJ 4 _ySLjj_a| jVj .1 

alc-.il (jl£ LkjJkT (jl VI iCjLaLgjVI .£j-ull 4JLuaa (j£. L_ui (_£jJl V 4jL 4 , t >I a\ (j£. ^jl_j-4i 

idt3e_iJI (_y^ 3jiC.L JJ (_^>-l (j^° L^-il (jjfejL uLl (jj4 (j^-La CliLuaj^jJI JuLI 4 jI aLalll (j^a «Lc.^_a^>E-a 
(j-a (Jl a"i < xi Ij alla^Vl oJLfc jAti (jc. Lilc. j JlIc. 1 jJsj .(j^jLia^-V LI Lai cl 4 jj_jIL*j La-a 

(jjfl->o (jL>J cJSufuj . 4-iiL^jl (J^jjU^i 4jl>sL>. (_y£ ( JJ j>-jl_*JI >il~u uVI CjLejl (J^j«j3 ^jjajyj£ 4 y-^ila 
Cjj»_iJI (JSJ d ^ fl I J I I J CjLcjVL 4_i^sL>JI ^j_j_u_a£ll 3j_^>.|j cLljc-iJI CjLjc ^Ic r.Ui^i 

2 _i| y&, JL La Y * * 1 (_^jLa ^ "\ (_y^J . (j_i a ■a-~ill (j_a »l ^"nVI (j-Ls. (_ 5 .ll (_y -ale lLLLi (_£l 4_aujLa» (jc. 

. 4_*^aL>JI (j_a (Jx^i.4 Y* *1 (jj/jLa Y * (_y^J i4_lc. LjL>JI CjUcjI <t!jlj_aJ (_)-aL>JI i^~ll 

(_y5 ( JJ j>-jLc. ^1 I II ~( I III j*' _■ 3tl i L 4 J a 4 _jiL 3 eJ JllLc.^ a- ?e-a (jVI lLII.IA C< I n jtj 

4jj.^iJI 4 t lLlL>JI 4-xc.Jl^JI IjjLsdl Cj^xj aljj>-lj ja^J -£j.xsi a JlJulJI (jl (j_o ja£.jJI (_yl^- ‘‘^hLJ^dl 

.(c_cuUVl JULf) jl^LUI ^kJI ^L^VI (> ^5UJI 2Ub/VI (^11 

t~il < I !-<**. t, I jj s •»■ i jLc. l_a ^.il^jjb (jl (_jjjLi Ijuk^j Science (_jxii)L^ 4 jjjj ^ya ^j|_jjfc ( jr iL»_i > 

(_y5 Ijlj>-Ij Ij^ ill la Li_xj (J^VI (_ r Lc. 4J (jl (_yl£. -L-a- T i-jLj (_^jj|j (Ja. j»,1Li j. is\ ~i 1 1 4_ujj1_2JI 

.4_uiam 4jjliiJI j»l_^£.VI (_ r 3 4 t lLlL>JI 4_i£.Jl^>JI LjjLsdl 
4_*_aL>- (_yfl 4 I ~ 1 n VI i^-iljjfc L-ii j-uj —JJ i4_l!jJL>JI 4_iC.Jia>JI Lijl_>JI C.<jvLi (_ylc. La (jl 

jl 43 jLL]I) »l Li ->. VIj 4_a3jL>-VI L L a 1 1 (j^a j^aaso jjb — 4_ujJL>JI Lj_^ (_^3 4,_iiL>^jl (J^ _i 1 u 
i- 4 -tig. jaHSLj jaJ (_Ldl) dsr. Lis-i a II oJuk (jl j^jJL jjb La»J .^1 Jia>JI (Jl_aIL>.|j (3jLa-*JlU 

i4_i_aijdl 4 _ujJl>JI Ljj^ 4_i^I JuuzjO (^Ic SJlLuJ jjJHm ^ I Ajl xh£ jl L^ajLc.1 jl 4 jjj£LII 4-a_jSl>JI 
(_£j| 4je T LuaAll j_3tA3 (jl 4 j^>L>- i4;U_jjj>dl Lj^^ (_y^ aLxj^- I olx-LLuaJI (JLta j_ajL (Jj 

(_y^ 4_u_^_L>JI 4 jj_jSJI 4jj>-_jj_j ; uJ I oLg-ll^aJI j 4j_jjVI ^41 u I 4-a^ (_paLaie_il (_yll (J JtAlLi 

4^j^l 


b\>)\ aSJuojo : (pJW 

}^)xU ^ \o0r\^\ 095 ^ c/liV\ gx» 

JlJLJ jLjj>. (J_au 1 i ~i~ CjLI .^.^jJI (j^. LaLaJ ^ I (j I i~-f~ I L»~ . ..Ij 

lacerta L^—auV j) -0 ■* j xi T I J LI L» « 1 1 (j-a cjLc.La->- L^jI .^^jJI <_ >1 j t* (_^3 

SjLjtHJll cjLVjJI fjyjs (_jaj,jtj (_^ jJI nemidophorus (ja !■>. j L.i^.aj I ^ j (ja-utj 
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l 6 <J.' ilLjV! (j-a ijj£H i lLLl-ujSLI, I JL-a.-A/j 4_x£j j >_aVl 

(jl L^_£Ujj cjLjlj_ptiI J-aLSL!l (-jLJtil parthenogenetically Lj,Lc. 

L$K I 4^.La->JI . L-ixa ■jej jaJ 4j| (j_a (_ylc. JiJjp- (jJ^SLi Cr^- LiaaJ 

jALSCLj (j I (j ii 3 Ji_p>.j VI <> JUb tt" . ..~ (j^aj ‘CjLVI (j^a I f -b rJk d CjLVI jya 

U Ic. j jUa j j c~ I ^ A ,^,\ (j^SLi 1( j ii i->,t| 4 _ajLIj £-JjjVI 4_lLulj La-a j-j-^ I I jl Jl£. I ^ t-» « ~ t 

jl. ul j_^aVI t _ 7 -C. Ji ~ I III La lj! (Joia_3| £_ipj (jj£Li ' ^ * (j£. N I Jub .(_)ia-i_iJI £_Asj 

tJL2JU i_AL£ ‘Charles Cole jJjLA «. cuLi-u Jj ‘3juju». j-Slj-a 

jJI jlJI (jyic. SjjLsj 4_p>. SJljvIj 3«.Ukc. «.L3j Jjjc-j a ijLii_a ^ I j Ajt II j LA "mV I 4.!L». ijr 2 4j| 
la^a (jSLIj • (J-j- 3 ij- 0 ^-Jj^bLa (jSLj jaJ 4_3.La-La SJljJl^- 4c. Lap. (j-\Jpj!iJ LiaL^ (j_j£L (_£jjua!l 
(_3jjJiJ| 0 jub j-_lJl- " o La Jk_Lca . cLUj Lj 4_i_ L _J I L-3j)jJaJI (j I J jLl!l (j-a-3 j~^a I (j^a (j£L 

^Liilj 3 j_iJl_>JI t a L 1 1 jalaLjJI ( JT ic SjjLaJI ^jb (_jjiJl>JI 4_ul_u £-Jj_)VI jjp3 4-£.j—u±i 

. ( A ' )^JLa LliJ | t _ 7 ic. 3j Jl 3JI 4J ij-ilJLa 

owabr » 9 ^ o<p o» \ fcVulg dwViiH oxla^ a» 

JljJusJI jljaVI _^a-!J (jJ^£L! 4_ajjLJI <LuljjJI CjLaj)L U (JLjjjl (_yjb ^pl£ii] 4j j pb_j_>JI 4 aj3tl 

(JjjJaJlj . 4JJI aLifuj (jl (_psjVI i>jub (_yl-c. L^_c.ljj| jlj...a... " i.. / u l (_^>.| (jja aLbVI aLVl (j-a 

4 < mi c. 4 1 ^_t_u_L>iJ I yjLSLJ ^ 1 n 1 *>1 1 1 jjLSLJI o^b ^L^V! 3 1 u LuJ < jL>oyLI jLjlLI ^ ♦ > * L U 

(j-a t"i ?r "n 4_j ts* -x. a 4_tiaj_jj 4 _Lj^3 I JlJ l_La . 4 <iLL t _ r ^ 4JU! 4 1 < ,3L>Jl 

Jl.^,"VI) 4,_i i >i <->JI 4S>UJ! jjIL* 3 cdJjJ .(_iyU (jl^_L>JLi j»VI 4 ^^3-? ( - r iL-i2js>.l 
LU cJl 3-1 dllj jjsj .J. AljJI (jjS (—jLsoyLl Lj. i uL-ul l jJLLall a (4_».jjJlj 

: 4-a J.3.U tfjub £^a i_3iliitJ ajt-1 » Jj. 3.1, 1 ^yL£.VI (JjLuiJ 

(jt L jU _lI a * * * ‘ 4 CL] 1 Luijajj 4_L_‘b L$ y i~ l" 1 1 ,i^ \ Li i / nl^ U i i ^ 'LAV j t_a i u i _i V 4 — ^ 

. ^“i t~>- (JL^sjI jl ^Ijj oj- 1 c^tiLai Cj;P> i^aJL*JI jl L ' i cjj_Ai Lesely Northrup 
(^yLi-l J. _‘.c. jl jj L a j. a c. ^1 ^aJ» CjJL^j ( _ r c.LL^aJI (_)L ^ LVL iLUj L^J 

,«^ljjJI £jLL (JjaJLsJI (_^ujLa| jaJ . . t _ y -m-Lv (_1*-Li ja^l jaJ . . Jnla.ll ljub (_yic. 

yLlL Cj_l^oI 3jl : ^u 4_uJlHII j-ajLi fj I j. I jsx 1 1 3jlj jj>. Cjj-Aii i 1 'L — Y 

•J^J o«jUj (aJ L^j! 4>L-La 

j»VI oJLS - 4 1 aL Lj_u>ol (ji-Il-Lal-a- 1 u t>" i M <T (jl (J^ (_ y LjJI cjj_iIuj i ^ 1 ^ (_y^ — Y 

• (j^a 4_jj_La CjLIj_j_xj ( _ T c.l_u^o i_iL^a_L| 4 Lf Julj cLLa^>- L^jI QJ < nljj (^LjLj 1 ^ ^ / .iL 

l.ag.J jJ C j-j-o-iJ l.g.."tlj^j L^j| .CjLLu (jjJ (j-a jV-J-U SjL^uIi f^S jJIjJI ^u-ul (_yfl. Uj 

. LaJjj yLaj>o Jpj (^1 Lu- i xip . J>aLClJI (_ 7 lc. SjjJiJI 


II 


151 


oiuulug jJI jp tuLoj )lmiiiulll 
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Jj dL 5 -a liJIiaj .o jJk j <^11 dVL>JI o'jub Linda Maeley <^, 4 ^ 'ol_J J >23 LaJ£$ 

(_y3 dll j 13, "ill (J 4 < u I 3 -tfcj (yC.ll.L-i 11 i—l l i-VI ^jJr "i i nl L$ alia A 3 j-jgixi ^aJ all i—SVT 

4 j O' (j£La-i 2| 3J1I (j! tij-p- it— .iLpjVI Lp- 3J 3 tSL 
LijjjI (_y3 (dL.-pgjdll j_t_c dl_tg_3]| O'- 1 ) ui^L! I (ydltgaJI ‘ >' /--» a»V I jl mi "< il Jl_*jj 

L^JJ d ^ **• ' ' < ijasdl * LuiC. I 0 -a JlI JulII O' 1 W 1 (_pjLa 1 Y Cun^j Q t-» i .".I 3 JI d^ i"i i I 3 

d^Lxislj . (((^jl JulLI (_yg.Lt i^ill ‘ ll IS* i-VI j»J_ 3 Ej l"l a Ij^ajJa ^iL'al -a- a 3-Aj) ^L>JI 

jl 3 Ll 3 3jC.LnLa 3>-2 j L^Vl>-I Vj aLjjJjjJU «JjiC (J-t3eIu (jl 5_1J xisiW (j-a 4j|» : 4_3-pe-uaJI 

itilli 3jl!iV <— ij_>JI » 1 Q-> c. I j. 3 ->• (jl i(_ps^ t^i.-adl I Jl* (_y3 4, a.g-U dl 3, _i L "ill (j-LJ (j-aj 
l~i |->1 1 1 (j-CdaLtxjj (jl (J-adj i^La-lJiS jLpI 0J-* ..dLpjjHa jpc. dL^_a V (JLiLl i—llpjl 3J* (j_u-J 

(jSUj . I JljJl^j j-fuu j^jJI (jc. I Jl_l*- 1 Sj^nlj 4 _lL5Lc 3l_p» alii (j! .(JLvjJI *LLa ^ <"<"< < nl i— iLso^lj 

»ll»~i< U VI ^al-uu ^LaTmiVI £-a 4 jI VI .JpjU 4J3IU dUt^pJI (jc. »Lil"u uVI (j^La-i V Lilli 

. 4-tl£ 4 J 3 IU eOUI^p-J (JpjJI (jc. 

3-* (_ 3 jL>JI £-u3^a (jl» Lflj i nl_i 4 ^t-x-ua I i^j-II aL- pa SUI iLu-ul i(_pl^ (j)_5_t_l (J_9-2 j LaSJ 

.<( 4 j 3jj~* O' ^ (Ja.LlI g~i 1 1 1 u L^ lil La i LuLuijI Ij-al (_, 3 , u< u i—jlpo'iM (jl£ li| La 

u\ 095 0»9 aw\)\j 0}\9 : ^'o 

SjLa — 3j| (_y^ ! j-sepL (jyijj^j (jd^jLlj aLaic. (jl Y * * 1 Jj>jI Y Y ^ j jOjjj 4JLSJ di33 
(jl ^al*-i LaSJ (_gjjL*JI jJI 3IIL1 atpLul ^alLi t jl_j T pv Jjl (y-ifcj iLjjp-L^ Lg_tlc. (^lLluj i_il j<L 
(j^a (Jjjillli i_Ls^l^jJI (j-a jjllllj tiJLa— i-u^M (_)3aJLJj ((j-llj (J-a-Ulj (Ja*-I]| JL-a) dlj_ifd>JI <_)3ajp 
(jl V! . 4 J. _! ,L 4 3_i^ L 1 till j h_^j J_*JI jJI jjJI ' |g jlt~ Jjlti i 4_tla-C. (_y^ (_yuLL>. (JLt^Lil j^tc. 
(jSU .(J _ i, a- . ~ i.iti,^ 4 jI JjLiJI (_y3 a 3,~1»J (jl^ (d>.lj (j ni-v (j^a (jjjjl) (jy°l tj- 0 0^3-^ 

Tomohiro Kono 3-13-^ jj._i A^-a^j l ^ ic. (jlci La^ — (j Ij. i a 1 1 dial (j_a O'— LZil o-a L^pL^ Si^j 
(j-a LlHj lj| 3 P- (jl djiu ( Y * • 1 Jjj-jI) Nature j-LLLu 4ip-a (^ j_t£JL l _ r !s 4c.ljjJI 4pK o>3 
3 JlC Lilli* (jl i-aLililj (_5j JljiJI jJI jJLILij (Ji-Jt 3 J.._1 c. (j-a 434^3 (j^^ dL_ uJ-LII 

t_ tlilll I 3C.IL~u 11I 4J9L3J3 4 jI VI idLuaill ( jr £ (JjJjlII jJI 3ILI! j._i 3 -jo (jj- 1 (Jj^ 1 ’ 0 OuL^ dig 3 c 
.( Ay )aULH L^SlLaJ (Jjlll al a^»- OaJI dljl£LaVLl 4 jluiI 3 j»Lal*l 4j>~3-a (J^jlII I Ju* jl!il J1S3 . ' £ jla- 
CgalS tli— p (,531a (jl^ja>. (_y]| 4 l>.L>JI (jji (j^a QG. (3J3I3 (jc. 3 jL 3 JI ^Llj| ^a-i J1S3 
• i— iVI 334 i_ < « 1 1 (^jJI (jgi stllLdiiVl ^aj tilljb3 n_g 3J.U (jlj-pdl ^L2_a O'" 1 1 ^ jj j H ^Juvl 

.1— lLpjVl 3 (JaglnJI (_ylc. L^jjJi^ ^oVl^ J3^ d-ajj 3jt^»-l3 3 jL£ Cx lilc. J 1 S 3 
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->• jUI 11 j-i-T LdLub i ii i ii^l )J 1\ 4_aL_Lii'^Li 4j| ojst> 

^ylll xjxILuVI 4_uilb 4jjlJLa 3 sr 1 4 4, 1 1 >i h jjijdi Jl 9 ljuk (jdl! . (jljiill (_y3 tfjlSjlll (j£La| 

^LadJI 4 4 . 444*1 . (jLxxLl^l 4 3 j ' La3 jail (jjaT _J J r j Jj) ‘ 3 ^ 3-^- ^ J'-Aj 4(_ 7 JU^4 CiStlul 

4 j 44>l (_yic. L 4 -fl-Xjlaj I_i-)t i !jL 3- 3 J_3_*_a 4 -t 1 3 " 4 1 1 oJUfc (jl (j^. }L_4la-3 t/* , "l 

. 4 i>.Vl gene imprinting j_ajd] Lu^ ^id ^ c^J! 

(jjjt-i (jJjLil jj-x_a (jl^ IjLA . 4 4 >1 a i ^Lca l~i i xi I jjij (_ 7 £Lj-a| jdl^. 

4jl Ml "n j (Jr^d> -ja * (_yjLj_4^ (jdc.1 (jl eii^Lsdlj 4. a ■*■ 4^.11 

jiLSLuii 4 -uia 3 jLi£. 4 _al^'i? 4 - 2 jj_Ls 4 j| Richard Seed j-u-u 

^_>al^«J^ ■ " 1 I s a 1 ^ 4 — j I) >. ' ^ 4 (_£jJ! JL_4 — i-u 4 J 1 <*n — 4_i j, (j^a .j ^ ’ ' ^jC ^ — L — J! ^1 — 4 41 m t-ujLI 

.4_jSLjj-oVI (jjjjiLJI 

' 'jjd '“" a Lsd^s. (jL£j i4_j_lLsJI aLj-iiJL ^>14 ~i 4>^L! (Jiiil ^3 i^Laj-j^JI Jl-u-u (_j-ujJ 
SjLlc. l_Ail j-*j) i-dd 4^jl A 4 j jd .4_j_<im (_y3 4_Ls*^?l (Jill dSj-A LAj| 1 ^V * j*Li 

Li- 4_uij 4 _j_3 t~,f •*. 1 (_£jJI (_ya LiLIj (jL^J iCjIj j mil j^i-sdl 

. U^ljj 4jjLl£. Ju><j LidjJ ndl 

(j-o 4J_^>. j-;pl Ia£. 4_la dij. 1 >i at i u I i ^ ^^A c 2jjua (jldulilj (_y^ 4jt_o < _ y Sl_SJ (^J 

Lkjl j£s Ojii (_y£ cdlj La 4^133 ^du-JI ^ylc (_4 Jj_^e 11JL jJaLjr._L.4 u (J-Aj ‘ t 3 ' 

JljJl_cu (_iL>.| .cdJj (j^a 4JiSLa-i t _ 3 HJ I CjLl£La^?l 4jjJ (J-Aj i(_£jd-l 

(jl ^a3 CjL L t x j-i-dl JLla (_g JlIc. 3jj^>JI .(jA_tla_u^?l 43_pdj 4-m Ij j. a. <~i j_a (_ y loLa-Iy jISjj 

(_y5 3 J r.r, ;Uj ^Jtiidl ^jLL t il CjLLiX. ^LjlS 4 _j^>._j_a La (_y-Ll J_alL*3 CjLlSLa^?! 

(JLse-a j Lj| (jj ' " ** ij_jii_iJI (_ylc (_4jj_3tliJL (j-^~ be . ' ' a j ^ J .^dLdl (j-a 3j_j_il^ ^j^Lal 

1 ! j^=-c- LLi cdj La Lt» (JLaj 43_dL>- ( _ T is JjlI^.! jd .idJj ( _ 7 l£. LaLd (3^l>i 
jjjcjij jJtLjIa (_jJI 4 ^ -wj t, I cjLijLd.1 (J^ (j!» : }L5La t_sLl>lj .« Jl*j (j\.x udl jdl ^d 

- a f 6 ' 1 * ' 44 41 1 14 v I JL*_4 _u (^jdr. 4 44 4 4 4 41 I, ' JLiL^/! d^a 4 44 iO (^4 jLl!I ^ 

od\>oy\a>Wi\ 

(yLLaj^l Severino Antinori L 7 ^ > aV! jl^ 4 jLL 1 jj (j_a Jildj 

(ja-aLl J^LL jJjj Jl^ ^ I II i~ I M a Jjl (jlj njL^^I ^1.4.44.1 1 4 . 44 1 aJj Y * A j.. 44.4 4 i _Q (_y£ (jlc. I (^jJI 

(j£. j. 3 , „~ jjJ 42uj->iJ (jl (j a ‘Al? 1 «i < ~ 4 11 I 4_l13j (j^a 4_u^3 4_jl33 ja jdr.,~~4 4 41 ' i_3 ^.. 4.41 4jIj 

4-Jvl _L 4 41 IL (J, 4 4 41 J La-a Jl_ 4 fl~l 4 4l~ 3j_iJ^ 4 4 41 4 41 j-4 (jyl^. J-4-H*J <SJ3 tail I (jl l-X-Lilj (jL£J . ^.4 41 4 

j^*_ 4 li (_£ jJtj . (dLdJ 4 _ 3J | Y * * ) Lis- (J5Lk (JL>JLl I Jui> ( Jr 3 (j^ 4 44 II ^sr..-s- (j^?J 4 4 _ 4 _iL>iJ^I 
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fTs5 lUnll 2 Jidl 


*UjJ! <. 


J (_ T i 4—ijLLaJ! CaaIcI . jo-gil U a " «1 4 _i i x. <*ii c_ 
li 4_3jj_LaJLij EVC Lij! 4_LiiaJI 


-ll IS* ->-1 CjLlLs-C. J-&Ll!I 4 j>-L_>iJ tilli (_ylc jkl JlJO^L] l$J 3 ^ I 
-iLso^M (j-Ca-uJI CjjjLso 4 jtl t-» 'I JicLau (j-L>. 4 a-lc 3 ^lij .cjLso^M 

IsulbAs^lg h&\b 

L a . ij I j»}Lc^M I 4 2c o-^-i lj 4jiL>- qj.£ i’til jji^ 4^ i >i n < x< VI JM k~ i ii I j-x-i (jL. iti.ll Ijljj 

1 4 °ij « ' (_ 7 £L! 4_t^>j_5 I £~v i ~>-jj ‘eft 4 AM t~, JL>J,| Ijla t~. a seJLal 1 _Laj 
ilij (j_iL£ I 3 jVj Y * * Y j_j_a- 
. (jljJLUIj ^L*jJI ^Lli! L^j jqj (_gdl 
Brigitte Boisselier 4_i_ih < ca-ljej^j 4_u J ojj_i]l 4 jjJLc (^Lc-ajj j-aj_ga i_dJi joi jlSj 
‘ 3 1 « ' (_gL>.j . (j-cJjljJI 4^jUa j Clonaid 4 _£j_iaa! i _ r iAJI j_ijJ,I 

Y1 fj uj a U I ) ) ,00 4-C I A t l! I j»Lq -1 i _ T a J^LlU J-Cj-AS JlJJl^sO jOJ 4-4. 4 lc 4 Jt l LSI \ 

CjaLs. 4,l3Kll (jlj ijacae^ Y , l (jjj A 1 A ti 1 1 & 4j J-L&-JL& 4_lL«_*_1 Ca- 4-1 3jV _jJI (jlj I Y * * Y y I.A mO 

. Laic Y ) j-a_*J! (j-° jJ-p (_gl!l 0-° 4jt44ij 

C ' < \ < \ lu J (J-J . (J3.."nn.a (_ r llc j-giie_a (_£l (Jj-S (j_a jQ. 4 jLc.jl 4 j*_i^sJ JiajG 4_a3 (j£i jqJj 

1 11 <~ 1 11VI (jl : 4 _ajLLaJI (JjjjjiJ-o J_j_ 3 jj .CjULcjVI oj _4 4 -ja- 4 _ 3 jj_m 4 _J,L*JI Cj I j_jJL>JL I 

Jjj 1 4" 3lt^l eiiLt-ct-aJI (j-° ^ylcj 1 (_yi\ La^jj 4 j^ mi ill 

(jj (jl CjVjLjsJII JJUk (jl -X, fl" cl (_ r llL 5 n_gj..J 4 -l..ll ^-L 4414I t g'$\ (_JjLj>d jJti SJlJ-LC 

(_yJ! (J 4_a_jt_c3 jJLca ea>LjL*JI (_j4ajLJ (jC (_^i 340 i_lj_44j Jl_*j I..Q..J 4 4 V 1 1 3 ~~ 

. ^ Ai X"' V )(_^-u (JS1 nil J&4JI I jl jQg 1 ri rt < I L u l~i < mV 4 x^~>"i>JL I CjI^j-iToU t— sVT CllLxa 

3 J-I-La 0_il£j 4 j_^4j>JI »L-Q4£JI ( jr £ 4_t^j4^j_ieILa 4 i>.Li 1 4 'I . 4 i. iWi ul jj O-L^ejj-i (_y4b (j-a (j£d 
4 ^-jiuJI (_ylc (_glE I^J iCjLa JL>. jQJ Jl 3 . 1 1 ) \ W (_jj/jLa ^ ^ j. iii^i 11 l 4 u l~i j mV C4444U I 4 ^j_ioi (Jj^? 

(_ y l]jj 4 j*_jl 1!I jJj-a (jjLcI julj jqj 4£^_iiJI <>jufc »l i^i <1 (j^Lc! (jl Lub 1 U-w\l jj .Clonaid j_u^l£ 

(jl (j_a jqAjJ! (_ylcj .(jx_tlj|jJI 4 -ijlL (jc jl 4 ^j_iTuJI oJuk (jc -Xj>.| j_a_ujj jaJ tillj j_aj Sj-jIuLajs 
Jl 4 _i jK : (j I y lx t ^ \ \ A 1 11 i~i 1 11 jU (^Jj J lI I j^a-1 JX I (_y^ 4_i!l5ej 4^J_JJ i.~i,i I 4 . l_lLi 4 _u I _jj Cajjcjj-i 

o-L4-a j-jju (jV L^L£ (j_£j jaJ lLUj jl V! .Clonaid an Human Cloning j -A -JI fl ,„r. ,„l j 
v l_Lii a . ^ mi < (jjL£ (Jjl 1 11 i~( 1 ill oUclj Cj1_)_>iJ 4_ljLLdl (jl ^11 . 4_3 jL_LjJ 1 a I 4£^_UI jJLA 
(jc JLj>.l j-a-LAU jaJ Y * • 1 j»Lc (j-a l i-ua-tJI ^ (j^tjj (j^l (jX^J ^4 .j»Mc^l L^-JI 

. A 3M Utl jJL 4> 4~i’a-.jxi2~n ul (^jJI (jl-AaJ^M IjUfc 

^UiixttVl l^ 9 > aM i>\j d \ \xxl^ OX 5 W CX»)X 9 ^ 1 ) 

(_ylc CaLxI ■ "J 4 -Ic y.m.Tr.H lOjI JlJ JlS al (jl LaJutC (_gj j) ij~~M I (jl La-«J 

Lillllik <_>ai4J 1 4 < j 1 u 4 x 41a jal*JI (jg-c u a. i>i,~ CjULcJ^M ojuk» 3 Jl_i!uj jo^aja-l-A (j-X-JjljJI 
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. . 4 _uL> 4 -iuiljJ Y * * dij-uaj Jl .3 L|j }L u 2 I qLgJLe. I ji u_it jj-ilj|jJI . l^jLi 4 _ial J_t^a_a j j a(_ 7 _uu 

( _ 7 IL>. Cu-il lLLjJ (_gjJI Laj : t_gjj.2-p-l I ^LLaj^l t j_i xLall (JjJjjj i O se ~ 1 1 <Lt J • «^( 0 -&jJl! (_£jJI La 

i_djLiiu_l I J\ Aj ' ^ a L JLu_u j ^ j-aj * . . 4 jj-iIliJ dl LL Lj±jU_i_u I jJulxI ^j j ti g lj < ^ 1 ^ I c. ' " >^l ^ * * 
jl l i_ilc. j-ULjj 4 jJlu>JI j_a jjLs (_£l— i_a . j-LiLljJlj i 4 jLA.nj (JllLal jjj-juVI 4 -ulj.iu c. 4 _ r a 

. ^Lm-U-mVI 4 LL>J| JlLL 

<^0X9$)\ ti\$\ 

jalis_*_a l _y 3 ll£La_a ^j—t^sl (JJjill 4 . -u a jj i -alx- < uVI jl jJl_jj 

t^yL Lajis diLI ^1 1 ii ni ill j-a L~ < t, I jij| j^II jLti! j£Lajj .diLujill 

d)Lj|j_p» j>3 4 _i£ i 4 _ulj-g>. dlV}L, u i ii (~( i ii V Cjjje_iJI (JLe_a — 1 

4 _ 2 jllaILa jj£i jl ^j.l"i.mj Ijufcj <_! jLtlll *lj-j».^ 4 _iLa-*-a diLlj-pu ^Lij| ^J! i_aj_gjj :j-jIL>Jll 
jl jj 1 a liiJJi. j -UL_a aljj j_uG (_Uj...?r..i) »l qltll *j ^ ' Lajilc. ^ ^ a ! J_Aj t ( 1 —lLljv j Lxiljj 

.diLj|j-pJI j^_i 4 -uljjJI (j-u-jJj aljJ-ll ' £ j j ■ " 1 Ijl ^jLtill 

V : (^L-oxi-iu^M j 4 _iiiljjJI 4 _<-uJ-Lgj| j^j 4 jvjlj_U) Lul jj 4 _lj_*_a diLj|j-p* jrLu -a m< ul (JLsc-a — Y 
j^»j is~> 4.11 4 _J>.J (_ y lc.J i 2 j-)j_£. Jij|j_a 4 J (j I (JLie_a ^1 him i iiVI Jjj j L»~ ^j| dLai 

Jj_j_ 3 eI 1 JI 4 _lL 5 jj 4 _tlLl!l o Jufc Jl 2 c. oJUb JujJL ljjJ . 4 _c.j|jJ,l CjLI_j_jjv 

,!o a 4 (j-aJ JjJj— a LgJ {jj^J L-kj-uj Ojufc (j\ .<L_uljjJI al—uJ-L^JLl 4 -LajJjJ.I 

Lai . (jl.j.jj-i^l SjeJLaX 4 _ij>.^Lc. d)VL*js (Jj iL^ILp»Llj!j 4 -uI^-l>JI CjV^LuiJI ( .J (JLt>s 

;( A ^X Ao )L^J V 4 j JLsua (j- 0 2 j_u^ jljdl I II r< I III JljIj^ 

4j_jJ| LdLuk 1 4_GLu I CjLuIjjJLj ^11 4 4 j,g A I 4] diLujLiLJI ^-L j-aZL ul — I 

>_ < 1 1 11 . I ^ « j 1 < ^qj t tJalseJl! I J alj ^ j prOtC3.SC j— L-ujj-i ‘Li 1 ~ t, I (JlLa 4_u.uj)j_) 

(j -0 N J 1 ^ 4l ^~i ‘C I La SjLc. 4jj.jii..J I dll_Lu^_JI (jLfl 4_i£.LLa dl^lSLia-a 

(j-a CjLlo^ (J^-ao c jiJj_t£. 4 K /iJ, I 4_u I CjLlujj-jJLi 4jjLSJLL 

I Aj j A ^ull 4 jj. . Li 1 1 1 diLjj_>JI ^->LI Lkljj_>. cGjjl I Li tl — <_i 

4 JL>JI oj.jk diLl^xjaJI ojufc ^ a 1 >i ~ j ijLajVl jl jl ^L*JlU 4 _Gsjj_jJI DNA Ljj 
CjLI^j^JI tfjufc (^h 0 2 JLi J lc. ^jju? {jja 4 _ijJ^fl d)L^j.jai 1 ni~i 1 11 VI . Liiljj 4 JJl*jO 

. 4 j_lJ (_gj._liu-.l-l I lI I (ju° I J— ;gflj V J -^1 -»- a ^ L» « _i / .. 1 £ i a j_J_aJt I • Lu I JJ 4 J Jl— *J. I 

l_La 3 (j-niujl jjii jl jSU-i CjLLujj-iJI uJLA (JLa j^? i 4 gjl^c. 4 j i a~ill oJi^J 4 j_iL> II 4 _go- 4 >^?lj 
JjJj-Uj 4 _i jj-*-i Ijukj . Si— lu>JI J—ga (_y-ld p (j^l 2 it L_4 _iJI jj->.l_Hj*_i j-ijJI ( jr iu 3 j_aJ-l 

. (_y j I j_l>J I ^1 iMMi „>U (^jL-a-iaVI 
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^113 Lul jj 4Jj_*_a ijJL i (Jji ^LLiI iJliU u ^ 

g.?t.D Luljj 4rtju i \ 11V ^Lc. ' ^ < ■ t (_ya (lactalbumin) (j-ca^-uJi 

(_£_jj Lso Lu Ij j 4_! 4-jr i n Ti i .1 .a j_*_a ^LjjJ jaJj . l_Gaj| I g < ■ t (fibrinOgCIl) i-Lfl 

. ^ 111 ^Lc. Ly^ (Anti-thrombinlll) (j-cj-ajj^p (pm * L ' '*•" ' ^ S-sLia-a 4 jj_luj 3.iLa ^ic. L^-iLJi 
(j\J_jj-jJI ^Lu! O^- (J jj-Lu-1.1 (jl^JI iLll^j ^- L L l L>JI L^LitlJ ( JJ _Ll>J! j-jj ■a-. "ilL i_dJj ^aJj 

4-L>.| ^Llj^ 3l_pJI ‘Lc.jjjua 4 -uia-u L}L>. (_yj| Llll>- L}L>J! y JUfc 4 j_jjI (Jjii3 ^a3 i— i ijjjai.1 

.J_^>JLl LjjJI (_yic. 

jjl (j- 1 ' j> j •>'! ^1—mJiLtduVI (jLa lilli ^.ic. ?Liij : Pharming 4 j iV. t j <^tl 4-c.ljjJI — j 

4-jjLc. 4 GjIj -}|_^-a ^iGj) (j-£Lal La lit 4_uV Jl-L-l^JIj 4_G|jL*JI CjLcA i^all ^puLJ l _ r ^ LiJa_j| Jl-loj 
jl j-*!.! i_^Ll (j-a 4 -ls-^Lc. CjLLu^j (j_jpLi jl fUtlll jl <_llL>J! (JlLa i n"ill 4JLiLaj 4 _lc.j_L!I 


.Pharming db^j^JI 2Lc.| jjJI <_ 


1 La_a i^LljJI (_pa_u (j-La^j^l (j-« jl j-Ll!I 


4 ji3"tl yji^j 1 _Ll3jjG (jl J^-LK J-ilj r 3 iVl 1 3jJl^_U (_ylc. Jal 3 ->ll (Jbe^a —V 

CjLs-jJ I (jL.3-L 1 1 £~ r Ijjj (_p3lj-3jVL SjJi^XI (j^a 4-a-..mil CjLLic. I a Jus-jj (_ylll 

. Ltl a c. (j_i j il^~ill 4-ig-i ii Ci 1 11 _il l^jl V! iJUJll I JUk ( Jr a CliLvIjJlaVI ^y^JU LiJllikj . 4j i ulla 3 j!jj>- 
Cj_j_aLUj . Lj.._i l_i i ii (_ya 3j_a Jt-e djLLc. I^a CjjjsLU ^1 i ii m i ill L>L_i (jSlaa : (_Jl_IiJL I (Jj 1 1 ii (_ybj 
JLv (_y^J . 4_i_3jj_a^lj 4 jjj i nVI 4 ILiJl>JI JLta^fL 4^jLc. 4Jj t^.Yc. (_a^T 3 J J_La diLa 

^jj ^a3 i (Jj a jyj ‘ ~ 1 ' * jj 1 jil J_ie_Ii_LuL 4JL>.| (jj^£Lj 3 j 1_£.I (jSLa-U (j^a 4jLa i4_l>. L^L>. 

La-iaj . Jjlj ^ ^aJ (JL>JLl I juk (_y5 JL^VI j-a (J^aLalll (jl V! .(J-l 3JI I jufc (a^j (_y^ (jjSHt (jj-L>JI 

(_gl I Ljj- 33 j»Lc. (j^J-a 10 j-La Ci3"ra-I L^j| jjs-ljJ.1 Jllcj La^la jJL (_ya~i?ej 

(J_^l£Jl>J| (jSLal ! j! ( J jL>-j i(LjJI) 4-uljjJ! SjUL! (j^Sb JlS ^LJUj i4j>*Lla j^LaLbj 4-jr.i iiiV jLT 

,^47iflaj 3lj-yc_a i4_>JLLi> 

:(_5j_lu-lII i -Ltl (JLta — i 

:((_ 7 jJj-3cjJI/(_ 3 j>. jL*JI ^-liiin., ii VI j ^a^>-M-*-I ( jr L3jJ,l 4 _jJ! ^bye-i La (j 'l L»*i 4-a-.m'il ^Lti! — I 
jjla Cy^" ^ 1 11 i m a (jGL>- ^LL^? (_^iaj^U L^Li. J_jr~u n" 4_Laj • (Jj 1 ^ a" 1 Li tiUjJ (jIsj-jllII ^xxmJ 
(J-alj-C. ^>1 J-ir " i ii Lj i(_yj|j-L Cj-ila (_^a 4 _lL>-IjJI LjL>JI 4i3^ (Jx^», 4 jaJ iCun i nj, ~i< n M-aJ I 

J Ga «ll ^jLc. (_^a ja-ifcLuiJ (_^jJlj <_i_jimi g.._i iiiill (^1 LjLLil yjuk j_j_LaJ 4 _l>-jj (jia-i 4.2 > i.a..a 
4.< u ji 2 a» _i i_a j_*j (_£jJlj Jl£.IjJI (JL>JLl Ijub (_ya 3 j_ll£ cj^La-lL>.| llILIaj • ^ 1 <^t,l 

.( AA ) J ( A °) «Tissue Engineering 

JLc.Lluj La-a i(JaL>>JI aLSl (^ 4JL>-Vl (jljLiLa l_iLj_luI ^ 4 3t l-jjLsc-III Lj_j_3j J_a — i_i 

(^pJI (_)Aaj ja4^ (^J! Liajf Ljjbjj .(^LabJI ^L^^l Cj> K , miI (jJ! (_ylc. 
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(J<i ^ jl^ m (JjL ljjj < a l. cdJj 4jl_Laj (j-t_L>JI (j-ulj-i-i! 

. 4-Lalj 4atplj 

(_yfl (JjliJI / .. 3 'VI ^ ^ q&^cl a (_yJ-!l (J-oI_jjlJLi 4_4aL>J! CjLajU-M J-C.L.jxi.~i ./ u — _». 

Cj 1— l L vjl] l j (jUaj-mll i— iLjl 1 »l I^C. Li3jLst4 (jVm.ao ( jr i ; p>JI (jJjSjiJI (j-° SjSuJLl 

. LjjLkJI 4a*jie_ulu i^£. CjLajl*_aj i( jr I-LL>JI (jjj£jl!l c-u-l-Liaj 
La^a i4_uljjJI 4_4uljjJ CliLae_i^?l (j^a JujJ.1 alj-a-l (_ijl_3tlij| <>Jub J J 

. 4 0 X 4 4lg-i u (JjL-ujj l^-La 4jL]3jJlj L^pjLc. ^1 (Jflmj 

. jLaX laac. (jjjl_*J (jjj-II (JjaVlj 3ji-p*jJI 4 1 j t njJ I j-ib ^L-u-lL-uVI — _ib 

t^l, i n <" i ii VI Jjuj^a ' ^ * a j " ' (jLui_l^?Ll j_cu1_lU ilaL-UjVI dllj ■ t * I j 3 1 1 (_ji aju (_pb <Jjub 

i ii. til „>U 4_p>- jj j, iCill Jlj! J_ il! (jj 3 "i < u Lb^jj, la.lj CjLj*j^?Li Zj. 4~i j *<JL l 4 jL1*JLj 4jI (jjjJJ 
dilj|_j_p- 4 _ 7 _3 diL».Lpo (j_a jW L« j! ju («-&4 . 4laJL>Jl I 4_Lc.La-3pV! dii-j-Ju-uJI i(J^.lj_4Jj 

dlLfl- _i iKl (jl ij«_(bjJi_i ‘Lgj>-J (j-aj .CjljLao^t | (jjSLj (jj jjjLiaJlj (jljJLaJI (_y3j 4-£.jjJ,l 

-lo a 4 jLJjpoj (jA 1 “ >l - 3 (jr^ S xj. i jx 1 1 (_pb j 1 u La-)j i4_uLxju_)I V ^ -o-iJ I a5s C-u-q_J uTt i nVI 

i jLut )*^l ^-L i >i 2~i i »l i—flJLgJI (jl 4jJljej |<^-ui ju (Jj j«JL*JI 4_lc.jj 

(_y£ V! I II i~ I II VI iu~ (jj I I (j 'I Jiar It >|4 4 jl3^IlU JljIjAII ll*j>.|j 

(jll>Jl ^jj ^alb (jJj ^ 4 . t jU (jJ itjL^jMJ j^LjJI (j-Ll>JI j_o 4 jl3jIlU CjL^ujLoJII (J^ (_y^J .aL^jjJU 

. JI^Vl (j-a JLv (^L 

jjb (^ajub (j! J I J>Sjj ^.4 (_Jj^>.| 4_c._^_4^=-a JlJ>o (j-aj 

Jij|j_flil (_)£ (_uLa=-i ((_gjJI_jIiil i Hi" i iiVI) jJl^lj (_jL>j^I i_3Jl^j (_gj_jj]l JiUI 4,_c ta~ 
.(jLuij^lj (jlj_ca-ll I4] V LbJijI ^LuxZu i-i^l CjLa-ula3 (jV 14JSL4-U 

c/Vwull (j9 <^3 u>Vjo c/Uxk 

^WuMiVl Uj\>3 W)\<^ • 

^j| tuTi <nVI i—ljLatlu l^aLS (j-jjJI al— a-L*-I! (j-a JljJulJI j_ 4 ^>- I 

(_yic.j 3-44-C. (J^ l~l < (jVI (_y^>- I M (~l I 11^? I CjLstjl (jl (jj . t 3 ~ « t 

CjjLdJ . | JlJv 4jLixIa ^Lar..l!l 4 mtj (jLfl CjLjI ^_L>JI (j^a 3 JjJl£. ^j| I n l~l 1 nl (j^a 

(jlj_j_flj| (^ 3jj5jl_aj 4^tjvLj i_ijL>o daj>-jlj L , 4 m j . 4 . 4 3.1~i ->J.I (jU ^Ljse_LII 

C^p- 1 1 Jljs- 4JLu-u3 ' £ ^LxJJI 4_u^ij OjL^ (_y5 CjVjLsJll (jl J-><J jjjlliJIj 

J>U» Cj^a-i 3jV_jJI (_y£ ^jseJj (_y3j| (_yIL>.j (J^j»J| (j^a Sj^Lpa (J^»l^_a ( jr S JuiJu 4_La>^?l a Cxjl^ 

JlSJJlI (j-aj .tiJJjJ c-u-m JljJlj>o (jVI (_p^>- aLalaJI ^.la..~i < 4J j«Jj .SjVjJI Juu (j^Ij^l 

CjLiJV 3,11 (j^a JijjJ. (jlj^l (jl 4jI — Cjj a'jj 0^1 ^ — al*-!l aVj-ib j_a-^EJ 1 — a-£ — 
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jLsejI 4-l a-p ( Jr ub 4 _ujj_ujJI 4lLa_*JJ dJIj Laj . 4 _u 3". 1 1 l gjlc. J-aL*3 (_ 7 Il!I 4_p*-^J^ j-il I d LJ La J »JI 
alj-U (j I ^ J5-11 4 j Jl i >i ->JI 4 _lL>JI (j_a 4jj 3 <1,1 4_uljjJI 3aU,l (_ 7 lJI dl (j-U 

(jj_j£ji]l (Jjs-Ij-o (J jq£ul i a (_ 7 Il!Ij (JJii!l L^jJ! f&d 2l_jjJ! 4c._jj JLa <LLaa^jJI dl_Luj)jjj 4j.l < u <~i < nl 

.( Vt x^)^j| 

u \ wuH u>\j«q (^\ d\u\u&\ <p&l • 

CjLuJLj jya LbjLi La jl 4_Je_xJJI ^1 mu ml 0 -lj>.Lq3 ( JT 3_J! dll j .1 xjjJI lldj. X ~i i u I I j! 

4 . A I JLa>-l (jSLaJ .4_lL^jJI (jjljjzl Lr^ Ll£j .jjjLlaJlj (jlj-i2JL£ 4j r .i ulT t.t u A 

:(_yL l_a^3 

(JJljl^o (jl_£ (_ 7 _Uj4 4_x_*jJI 4JU (_ 7 -3 jLlLa i4_L>-^M Ij7 £s jLLAJI 4-i.x.uj (_y3 j_t_u£LJI —\ 

3l _5_ULI 4_jjfcl_jj| L^LaJI (j\-> La. La ail YVV _.4 3JjL^a YVV (j-u {yA 4JL>. ^L*_ii! 

^pi! ^LaaLVI d^?L>. (j£Jj .3 _jjIjjJI L^JaLa (j-a 4£.j_2j,l 4 tx^i -kJ.1 j_lc. dLLaj_j_iJlj 
4 x. «'t . 4_5e_tj \T ^La-jt (_yJI l ^1 3j j<u l_LLLa. Y^ ( jr ic. a^J ^aJ 4JLa.| tZj-x-t—uaij j_a2Jlj (jJ_j£Ll!l 
. (_yl!ja 3 L!u, 1 1 Cu-lsoIj - 4 'I ^ ill I a~>- y a~L a I t L> 3a 3ju>.lj 

JiiLse-il j-£j-A 2 , ,, Tj U 4_iL5.l_.JI Tanja Dominko _j£Li_i_aja LaoL jj_*3j 

1 .1 r. i .i^l u-ijLso dSjLi (_y3Jlj - 4_^Lj-a V 1 3j_xJiU dLi^jJL (jj3j_2_u (_y^ dl j < .. _nj.ll 
jl ijaLvj^fl 4JL>.^fl ^Lao j*ac. cr^i jl 32JI ! jub 3 j-l-i£>JI SjLjJI — ^ 3lt 

(] 'yA 6 j-Jl~l£ CjVLjs. t. i i.ju. To La>a Ij_a-Lllj ( _ r JLJL>JI y\y a ". ■< ul (J.U.4J ^L>J 

(Jufl .4_ij_j*LJI dl jlo.-L {ya 3jKL 4_L>.| a 3 a\ LLl u 2-uJaaj .j^LJ.1 (_p5L^>.^l 

: _j£Lidaja c 2-uiajj . Ja seJLl 4 a l~i ->J. I (Ja.lj.1,1 aLiiil . (juj IjJLi V I Ju*JJ . (ju. IjJu V I j (JJLUI aLiiilj 

< (j^a (_^aL*IiJI 45jILe_aj (Jj 4 < L~ a i^> . j 3j_ijuiu 4j.|^. iuaJ» 

jjl , „ I ^dLt-m-UjJ! (_y-<fc 3 Jlj>.Ij 4£. _j_a_3E_a L*_a La-^-a-La3j .dl—LJjLiiJI < n T$\ 

i4Jl>.^?1 i^ya ^ se <>></„ i_d_uu LjLa njl I M .ii?l ^Ic. e-uj— aLt J I 4 JL 5 . 4jI 

^J| 4lLi-uVI (j^a 4x. j_a-3t-a ^SLl_Laja LsoL 4 jv ^ a3 .dl_Lajj_jJI {yA L^J j-uga. V a I Jd. Li 1 ^ I . a j 

:4ux_L5lj 4 jLv! ^La t_JLLa3j »LaLt 11 

SudJi (jyiL- (J-JjJI La^ Llla^ !i|j ^4 j_juuij 4 < U r. I iiVI ^yA ^p. u 4_L>-^?I (Jub — 

t _ y a_j_jksJI LbjjJiJ SljJJI 4_c._jj_La 4_La_j_j_iJI 4 _ r a ^J^J SaLU) 3l_juJI ^3-23 (Jub — 

S4_J_a3^?l I^LlLL 4_i * j 3~ ^jJI 
Lbjjw (JLa^l 4_L>.^?I « a ( Jjfu23 laid — 

.(' |L jyyK" I II jl 4 |U< 4de_uuJIIuail JlJ^jJ! (jl (_ylc. (JjJa LJLub (Jub — 

: L^jic. ^Lx. Tti uVI j^3Lj (_^Juaj Judlj^ll 4_Lx_aijJ! 4 JL 5 JI — Y 
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A is-i a hr \ A i i^Le-lII CjVju <_a (JLj tllLujAII (j_a 4 fll~i ?e_a £-J_jjT ^*1 i hi" i ill ^L>o 

^ i n i~ i ii 1, 1 (jlj j '*■'1 (jLfl l LT > ' (*I-LiL) ^ i ii i~ i H a ^Lj| (_ y fl <— ijL&TlII La Jl Ic. . I Jljs- 

. d 3 1" 4- a i LiLaa (j^j£L i L lj_u^ 

( _y£j ^8J*x>JI alli^3tL SjLj Li!Lui> (jl i I ^jliLui '~'j (jyUjJ <_ijLo JjLj LlxIu I j(j 

(_y^ Ll . Lu^Jii (_ y t^iLail i axju^ 4ir.i uni nfl JulljJI ja^£>- (Jaxaj CjJ^>-l Cr^ t-UjLLI 

(_^j . -£Ldl CiSj (_p3jlLl,lj jubjltl L^jjj (jyL /V * Lkj jia SjLju L^jjj jJb (^jj 4JL- 

jLj \ (jjjJI jJj i4-j^ i~n CjLLuj^-i ^Lu^? Luljj 3j^t_aj ^LLiiiLuija ^L*j ^Lu^ ^^L-l <_ijL>u 
(_ 7 n]|j — Poll Dorset Cu . ujjj £-LiI! (_yj^_a jLol ^i uL cjjutitl Jim Dufosee 

jull _ja (jc. LLu ^ 4 ut) jaJj ija^c^ 1 i VO jli ^LLI oJufc (_y3 (jj_jJI *l-i i ijXa (jl — (_JjLcH]| (^ CxaJliejxxil 

(jl (j-UJ JiSj . aLuLt-tH i—Sj^hdl (_y3 4 _lL (J_u*-."u nj ^ (jjj (jL (_yJtiJljj V (_y]| (Jjxaj 

uJUb i_3j_*jj .(JausJI diVL». Lilcl (_y£ CjJJljs- (Pll (_yjLal~ill (_paL^j>.^l CjVL». <_jL_i-uI JluL jjfc I j_ifc 
aUua j juLu Jus- (_yJI i n ti i nil (jl ^8 jjeuv 4_aL-. t3~> (_y3 (JlLaltu (j^tll (Ji xi <11 jLe-iiaj <LjjLia-) 3JL>JI 
(^jjjjj-a^fl (JjLuJI (j-a 3^0$ i Li-a^ UL>.|^ .ata-uLall (j *j »L ^ja- ^au 'o * J *L (j£Lxu SjV^JI 

cjLSKJI t_x.LT jl <_j jUa^ll cje-iia jl jl% ( ^jJI jLLJI (^^JLajJI JjLxJI) amniotic fluid 

( _ 7 Ibxj .3j_xuL_a L&Jl*j jl JlL Lal_j (_y3 alLLtlsJI l^L-ljxa LI 4L-.i n<~u till 

JHL (jjaj .2LJLUI ^uLuVl j? ^LjVl JML jlJIjJLI t^ SjV^II Juu 3L>JI I 4 I t_^3 ^1 CjVLJI ^ 

4j^JI (_y£ cjlAj.ru* ^3^3 L^SjVj CxiL (_^tllj aLLxuxlxtiXI jLI^jLU ( jy .>-^JjjLiJI (j-^*»-3tl 

(_y5 CjIAj) |~|~ ^a ( jy c.mi jL^xsdl 3^1 a <\ (JL- (jC. N t-L a i4jjxajJI al j ^ a'J\a ^KJIj i .'3tlj Jl_i£LIIj 
. ^ML.1 Jl*J ^Jj^I l^aLl (_ya CjjLi CjUl^jjpJI oJUb ^l^aaj .(jxiljJI 
jLoxJI (_y^ LLL t h l"iLa j_t^3jJI — T 

(_j_Ll>iJI j-u.ti!l (_y]| jj ^jjl m! I cjL] 1^ ,.~,VI plina < ilti ui Randall Prather jil^j J I L I j I jti 

aL*Jl_iJI LljLkll (_y5 (_ ? _L>JI (_gj-X^e_xdl aLalSUI j -t £. aLx_aj_xII SjL.1 (jxa ^xll (_^jj|j K-xi-uLlU j j a* 

in ill (_y£ 1 3l~3»- j. ,1 ^xis^JI (jl LxL^eJ t_ xt.-i-u (_^| LILa }}j . ^1 i iimi nVI 4x8 jL3r.~i<dl 

Jj|_^Itllj iCj|j|_j_XJ>dl (_y3 alia I JL _c 3. j-iL | (_gj_txtxJI ^t_U (jj^S[j (jl (jC. jt 3 IjUfe .jjljj IjiSL 

LLL 1 3 . 1 ". La £_xbjJ! .iLl^a (jjSi jtj (jLr i „ u i nil JLL>U (neuropsychiatric) Luu^jJI S^LUI 

CjUI j_LJ>dl JJl£. (_yi jl jL-LUtl (jV^l £ ~*.yi Cj^J^X-a (_yi 3j— ljSJI SjLjJI (jl j jljj I L-wVj in ill (_yi 

La (J^lj_a-ij (jj3~ 4_jr.i uTi i LI diLI ^_ l>JI ( jy £ Cj Jljso (_yI<JI^ iaLu£jSLII <_ ij-p«JI jl jJjj (_jjJI 41 _lU 

j"^(_XjjljVl jLLl (_y£ (_,!>. jl J-Lxll (_ya ^yiXxLdl (J^asdl (^ CjJlJtJ 
iSj^3 itLijxx_xJI j-a ^jjJlIILi LbjjLso (jLaa i_3_j_xu eiiLLLaJI uj_ik (jl (jn» Jl jl2JL*jj 
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liJli 4> Cj iL£ LaJj^ OJ-* O-a J3 ^ I~i i >il I CjUIj _ca- 11 ^ys-jLsJI j. 4 loll 

gwoAsUq GWW 9 IA 

Jl£L33 i j. /LI I xjxZLuI (Jl-o-ILs-l CjJl^-I 

A 3 , „\t 3tlj f.\ gift) (j-U 2 Ijl <>> " a JjJj J $ to" t (_jjjLL!I 

4—l— oJlkJI 3jj_>TI) 1 i j -v J»1 1 11 ~~ j .(jjjLUIj (jjjJI JL^-jj 

^4_i^ J._c,itill V oLsol Ll^j^so L I3,lolj_C. L£yij ^LllII llS, ill ul (J_& :(j_ojl3 l£Jj_jj^_lL] 
(j-ijujll (ja 4_c.^_o-3E-a jj^to ^JLc. Ijljs-. Lo-a ^1 1 11 i~i 1 ,I>U 4_L3jL*ll Cj1_£jj><JI ChjJj£ l St icJijjJaJj 
!^C. SJl_Ajj j^IJlJ 4-g. ^ ,xt >J[,I i>J_(k Cjj_jjIj i^j—ilojj L^jIj (j£. ^_t<a_33j (jl*3 ^1 1 m <" < nM-l 
. L^j . 1.0 o- j-AjJI ^1 I II i~l I III (j^lj (a_J-0-*-!! 4>-J Ly^ 1 " '" 1 
(_y3 ^1 1 11 i~ 1 hV I (_)j Ljyo Ct-i->. Lt-a I Cj 1 j il 1 11 1 1 1 (Jle_a j j j ' < " 3- Lij 1 ' * A a Li (j I _i_*_ij 
Lll3>j_£. (0-3 1 L^-lLc. (j* i«a <-o ie-jJ.1 3 _lLl 3 £_a i3j_j_/LlU 4._l.q,1«.1I Lr^ ^30jj ' 0 ^ Cj1_uJl!l!I 

jJaj 4 _£>-j (_p3j-*J (J 2, ~i 1 J .CjLuJOJI ^1 1 ul" 1 ul jJljJ-o Lkl^j Lo$ ^1 1 n <"< < 11 VI (ja 2jJa33ll JljIj, alt 
itil 3 itl (O-A^l (_p3j_C. Cilj (j j 1 n 1 IjJjT idJj ^ i°ii ill ^Lm 1.1. < L*-l I (_jiajLJ 

.j. i°ii ill 1 11 i~i 1 ul (jjjJI djJjl ' 

9w^» 

33^“° (_y3 4-^-u-jj LaJLt£. L-u (jl ; ^ A-J I T~ l i jj. l~i < mV t— jLa- xs>\ J^Jj 

tfl^j La **• 1 ^JaLsJLl (J^>-! 4u-u_ai i4_lI5j (_^l ‘ * t ' seu 1 J j| JulIjj/I ^.Ic 

(_)ia jlj ^»3 L >JLl j-Ii-i 4 ^ •>- j (j-a Ll^» 3-^j) ^ ^ >-J (j-a LjI 

atl oJl^j (_y.lL->- 3 Llj>i]|j — 43 1 a_c J j (O-l*-!! j-4 gJLc.1 j>ij 1 u ^ jJI (j! (OJkVIj — (CjLbL 2, Ml 

.J1LUI V! l^JLa J-Lull (jr^^ 

.Terry (j;j....j3j Tirn jo-3 :Laij3 (j^_LiL> Twomey 3 j-_j luJI LCL^if mv r L^ 

4jjLc. 3Lp- «(0-U» (_>ul-£- 4_c ^lo.ll 3 Jl£.Lljj1Ljj . (j-U _c l—iLlI. J-Aj 3.1 >• <-_Li-*-i jJj jo-3 (JliaJI 
(_y^ <>Jl£.L<jj t Cj3j J~ 111 J 1 " 1 J *‘.~t 1 1 (j_J-a_^J (j-AJ-JLl Ll£. ^... l.;-u I jJL*_l IJlJ i LaLc. 1A jll (_y3>. 

(jl (_ylc. 4 j 'j aj 1 1 4j> 1L*1I 43 JLC.I.J..U j»LlVI ^aj ^4j|j^Ll 4ijl na 3j->- L3-0 (J-L-u) ^jljl! 

cl!3 .Jannie i _^ r lL^ (j-a ^_jy3 LaLc. Y^ jJL LojlIc.j . Lul-l-lL 4,_c mi >11 43 Lij>. ^jLo-j 
(43L>.jjj (<u3) (jLv^jJI (jL^ 4 j1j_jJI jui-aj .jVjl 43>l3 <_c>ij|j Jl-^ j 4 lj-a!l 

(j£. CjJ*_ J 1 (_yJ! ' <J' aLiM 1 (j^_L>JI (jSLJj . I J-ll l. J-Jejb (jj 1 O ^ 'I ' LaLa -1 (j\ « > ~ 3 a 

c>.j (_y3>- ((O-u) ^-JljJl (_>aL_u (oJj .(_£jJj>. (jj4 (j^iij i(0-l*J! ^^Lc. CjIjLc. 4JLu-u^!I Ciil£j I^lta 

oiL-u cjy oiL^ ^3 A,~ ,„ ^ ^ Sherman Silber j .L - (jLa j j A, ^ 43! L^ 
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(_ 7 lc A>- |j . Ij-ifcLa 4 -J^jJI clLlLmXI LLLt^aa. I j. J_l.i u jJI (jL£ • iSj3* * 

(Jilj V lill :3_uLta_t Ail I 43j£La cLL£ (^ (jjJsLJI ^jjJI 4,KAi a (Ja. ( h—lc. 4_ojLc. 

OjJt (j£i . (^Jj) (_)^L>|JI (jfl, 1^.11 (JJl^ (j^S l ^,Cjj-)J ji(pJI (j>3 4,_u^a. ■>• 

^jJL l a _c^ 4 K /ill I cLL£j ijaJL*_!l (jLSLa (_£l 4,1a a- 111 ujuk (Jjj3 CjJj-ls. I A-9 4_d_a-*J! 

«^a-p» ^ij <i .uaj Lilli ( _ 7 Lc. 0AcLi_uj 4 -ui a*' (ja Liiiilj (jl£ 4 J&L!j iSAjAaII 4j^-ajJI 4 -lC.j^/! (J-u-a^Ib 

4_j_ 3 CACjj ^jJI 'j .~. t,l ^j_lJ| (jl_£ 1 “WV jjI a W -4 1 j. -»■ 1 1 » |j__ a»| (jylc. 

4j_jla CliLI_j_p. 4_Cjj|jJ > l 4 j ■i^aUI O-Je- T ul ij.£ Ail 3 ac (jj isi c. (_ r 3j . 4_i_ L aA-ll C<y aoj i4-LaaL>Jl 
(jlla Ij ijaae^ T , 1 4jjj ^1, ala ja_u 4j*-jj Cllxj I i ) ^A * (jjijLa Y 0 . 2j~jl£j CjL-La5Lj i 4 aj t u 

JaU t l ^k. 4 _lLl^. i-iI j l j ~ k l Lu>^.t .Christopher Gene cr^~ j * 3 " < ^uJ 4_Jui 

4,1 ala j-aea ja-LJ ^jjJI JJ * J-4> L_a t Jjl— moJIj . (Jj—ti £jjJJ LjI ttil u,i (^jjl }<L (jjij l-3j i >i 4 

4l>-Ijl>JI (jl jl 4-mii ajae-i j.ai1i_u u (Jjkj ^4 _l>.| (jjl j»l 4 JljI tfjuu i« -u u Jjk ^~i i .ijj^ 

La I Jufc ^jl ih.-wV^ $4 _l>. | f^yja 4j^La lIjLI j J 4IL>.jj eL)l_Liaj_jj i—iLt^a-a.! ^J! j t-> />>lj ^jseJj 

i4_t^>L>JI 4 -JU-uLlI!I 4j|j^a-« (j-o (JjLluJI (jl j»l i(j_Lul_La j~l£- (j^lj 

(_yi!l 4 T uLj_LflJI 4JkaJlj JaLjjVI CjjJusJ Ljjj-ka Ij-al (jl^ i4k>.jj j_a 4 _l»_l^j>- 4_iC.j-^u 4Sjlc. 

^ d I 4 I • 1 1 l ^ 1 t i^s 1 s>~\ i " \ j ~n \ ^ » a t L j l " Jk/y 4 jlS Ij 1 ^ < | * ^ 4 Jj | ^* 1 1 11 ^ Lj 4_lL*_>- 

l-jj-Sj U kia 4jj^.k]l - (Fertility & Sterility )(*) ^/uL^-p^u juT yz SJL^a 

(_,!! i(^ ^VA) Glc. (jjj. Ai c.j 4_uLa!i (j-a 

Lee Silver j ^L . ■■ ^ u '“" 1 " il i_ml ^ a. .tl , „ i~ ■ nV (jjjLjJll ^a_4i (j\j (j^aj 

(jj^ujj — (jj~i i >i \j-s 4_)LaLv (_y^ (jja olj_p^jJI (jyL. (J-Li>L>JI) 

jJki 4_^j q^LLL (^jJI j ^oLyjiLI Mammalian Genome LJLaLa 4jjjj 

: (' 6 AiJuiuJI Llkal^lc.1 j_a (jyls- ‘(j^ La^ ' d tl) « i . .. (_yl!|j^ 4 _lJLlII JaL3l!l (_yfl (jjjLjJll 

4jt_j ja_^la (J$ Lj>.l_fljj (jjj_i£L l a Ale. (Jl a LVIj (JlxJj Jl^ Li!l_l_ii> (jl (j-k*_iil ^ j J — 

L. tua\ Ijj-ilal (Jjfc (J Lila I £-a JLaJI (jr ik La jL-ul Llj . ^ < n i~ < n a 

. (_5>li (j jL jl jLla.1 4 _i^jjI (_y£ jaJ <_)L-aj>.| ^Lu j^-il I^aIc. La A 2 c 
(jja (_,JjVl (jyLLkl (^ dllij i'/.Y * (^J! i_jL>u^?I (_yic (jJj^LHI j-xk. 4 _ i 1 jgj (J-t-aj A5 - 

iaLjj| (_ylc Jj ^aaell (JaLj IjLa ./G * (^Jl 4 jl mill (J^a~i~4 i ( _ r liiJ,l (_y^ La. 2aj .ja^vljj 

(j^Laaej (_yJLl]Lj i^l in aVI ill ^_u ^ya LliLaaj^j jl 4j^la CjLI _J^La> I Aar. ~i i.jiI lax2aj J 

l lAAjlI ^1, i ii i~ i ill (_y3 (jLvjjJI i_k.j.._L, i ti (Ail a! .(jJ^J^fl Aa»| ^Jl Sjjj-kaJL ( jr a/21j (Jkla (_ylc 

ti-iiij ^ja>o — (_JiaL>J| LlljJ L^-l/ai La/> ~ (jV t^sjUx. U-U ^JAS tiiLtA ^LlJl IwLA j-cuJ Jl2J 

4 -L i l a j-J-C, (_<_«aiajj CjJl^cj ^_asV t4_i_o.lc 4_j_tia_nj <3^ < La-^L>.j t jj6 j -c uaj Lo jJJL» 3jj^_ua C^jIj 4jLo^U 1 3 j 3 ->. i 

• Wjujf 
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jj£j i— 3 j_<-u j-GljJU j Ji3»l jl-3 dLLsLa-.mll <r'jj 2UL» . 4 jJj_£. 4jjIjj 3jLa t_ll lj"<. <“il ( jr juLe32] 
iSljill 4£.jj- La 4ju 31ml. I 4jJVjj_j]I jjSJi i— 3 j_ju jjjLVI tflj-tlj SljilJ 4jjbljJI 4 jL>JI j Jl isia 

4j3jL-£- lj ^3LJI \) *tl jjSLi <— 3j-‘- u ^LlILij . 3 .tl SljJll ^jvj (_y^ jL2 >JI (J-ujJli ^3 

. jV-o-jJjjJ jjjjl La-ibj-G*j jl jSLaJJ jjj>-^?l £-a «Lla3*-j aLsM-Cj L«jbl JlsJ jjs 4jjIjj 
(JjsISL JLiLVl jJj jJ (_y3L>- iJLaisVl <_jL>ij| 4 _l 3 LaJ jJaLsJJ j-a JLL SLjjsJI (^ a^^jfu — 
i il <^V-VI (JjLL j-a (_iL>j^l (_y3 3jjJu>JI (J1 iLlL2jJI jl iJj^jjJ. 1 j-a (jj/LJI i— sLej l_4j|j . 

<J}LL j-a jGL>. ijl XjU ' ‘"‘ ‘ «VI j-a tfj^Lra- jji^l dLjujLa-a l, 4 j 3 CjJljso JLC.I j-uJ,I (_, jt-<tl 

. LaLaJ ^LljjJlu-uVI j-LLie-a JjLaJ jiaL>JL (j3aj_*3j 4 _j2sjjj (_y3 (_£jia jl jjl>J (jj^J»JLl j2L>JI 

OVWijlxiQ/) \ /X^ <X)l&3 \ 

4jJl. i>i >JI 3, .ujlL>J I 4-3 jL_ *JI iLij ■x—a j-a j3L£-jJIj (Jj-uLjJI (Jj-^.,,3 
4jI . Lj i"i < t Lul 1 11 <1 V Ij_l3L3 CjJlicj (_g Jl.u.hLI ( jr jj±i>JI ^Lajj'iMj 
jjjJ-a (J_j-3j (_ 7 22 ]| ^3e^>iJI jju>.| 0 jub . £_*j_3E_$lj i 3JL5L*U ^jub 

(jl 1 jjJuJJJ i— i-LjJaJj . ^1 I II <~ I nVI j-tjtfjLsL-a 4-Jc. -\_a3-*J (_£jJI ^ 1 hj IjJI L-u-j-uJI l— ^Lii'i 1 uVI 
Cj3-i3I Jlj3 ^ jxi>J| £jL>. ‘ 'I ‘^V-^l (— IjLso (jl Cj-L>- idJitfeJ jj j*j£.jJ,l ■ <IC 3"<tl j| j 'VI |jui 

I ^ £ >j 1 ilal—tJjVI jljj— i-i-u aL3jj_LaJI 0J-&-1 (jALa (^Ic. (Jj <--•< ' I (_ 3 -.II (jl.i.j..^i \ (j_ijJUI (j\^-_jjJI (jl 
4_!La (j_a ( 3 ^-Lu (Jj 4_lUj«JI (Jj>-Ij_« J^Li- £jjJI (jl .4 _jj>JLI (_^j ^1 (jj-JjIuj 

j3l£jlll (_y3 JLsJI (_yjk (j-I ^jLlJI (jALaJlj .lillj (Jj j 1 n (_y3 j— liSLII 

Lufc . 3 _l3 <_i jl 4J 1 U» t->4- a j-l£. jl <U LLaJai&-a (J^jsJI (jj^>-i La Jl 2 c. i(_ ? _*_ulaj| (_g^ mi i II 
aLuliJI 3JL>JI (_ r 3 aLjsc-pjilj -j»^lj t— )Vl tfj.IV2.2j J-a | j (Jj i4_l3 <_jj-Cj-oj i4J tia_Laie-a (J^ 

j<U jl (JJ-J-u L^-m-3j dlLt23lj-l£.VI jl lillj (_yl£. JjJjJlj . (__ r a..J._lLlll (J^j>JI 4JU. j -a j-l T i SL i (.^J-^l 

j -a (—3^'^! CjLLo £_a LiJJj . p 3«tl ^jL*J ^a-m->JI ‘ *' V-*^l d ^ -wlj a L^_al JLse22-t ul 

J-I IjjVI j-u 4_3 jL_*JI ( _gj-c. 223 (<»J ic-t-L-iLVl (JL 3 I 4. j 233 ^1 j_jr 3 < uL 0 -j-^>j| (_yI 2 J I j— <^iVl 

(jALaj Lb Jill ^c-j-uj3 (Jj i4JIjL*JI j»Ji^3 (_g JLm->JI (_3 i > 1 2 >JI ^LajjVI Jlo^j ^ j a CjLvjjJlj 

• Jj. ) U V I tf JL^J tf J I t < M 1 1 J-J LAj (J_4-^CJ 


(_gj <-Llj 1 1 ^1 1 11 i~i 1 11 jL! 3j^ 1 n Uj 4 4 IjJ I CjLLcuj^Mj (_^jLLilj CjjLjItft3il Cj ja ^jl 

j-jj>JL3 • (jyv 3 3*1 1, 1 j jjj^ 3 1, Ij jLaLjlIL lj_jj-a 4 j-uI.ij.jJ I (JLs»j (_jJI (jjjJI (JL>-j j-a i< ij.j-oj < iJl>- 

3. t j 3 « tlj 4 jj_Ju_lII 4_jIjSLII (_^3 j ja-se-2-J V ^ J-j>- ajj jl 1 n <^?l 3 Ljj>. a. is> (j-u^aJ 4 _«Jlj^sJI 
CjLl£.M 22JI tf jub j-a (_y3G jl j^aJ (_y22j| 4-ja-jijjj>i all dll JUaaTill (^1 LaJbl JL a3j (Jj i ila 3.3 4 _l2jjJI 

.dLj3jj O Lbj /j" (_yj| (_^jJ3j 4Jl>-^?L 


fipilngjJI jP QjlgJ l liiiimi III 
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4_JLi!l dalail! ^1 1 . 1 r< i » jLI (j-u2ajL*ll *ljT (jSLa-ij 

I SLljvj (JjLxJ!) Jaa^fl 3Lp. i(j\jLpv ex'- 1 Sj_j_l^ S^jfc (jl i ii ^1 i H I" i nl < •• — 

(jLliljLJI (jLiLfcj (Jjjl mil) (Jt^a^M 4-ilj.i (j^l LaLa-i t alls&J (jja.}L]| jaljjJI 4-)lju (jlj Jjja»jLJI) 

3Llj»J 4_*j9jlllj 4 _l£I^IlU i~iUj 4_iIJl_JI {jC. Lc.^_tla^-aj (jl 31" -»-~ 

.^^jLLjIaJI cjUoVI (j- o 4poliJI 42 jLUH! 

Jjp-ja (Jaa^?l (jV i4_La ^ i ii <"< i nl 4l,aa I (j^. i— 3j-*J i_3j^u I Jj_aJ! (jl — 

4-La.Li £ya I Ju (_£ jJI j3Ll.II ^ IjjJI 4j| i4_3jjji-a l—IjLsoj 3Lpa.j jcjjLi 4Jj ( I JSjp-ja jL£ jl) jL)L3 
4 -jjLlj>JI CjIjLll>J! tfjufe . 43 |jLlTiJ».I (_^3 Ij-a. jl£j i4JLaL£ SLp. (jiLc.j ' - ■. 3 ' 4_uljjJI 4 _iIj_l!I 

i<>j-i£. L 4 jlilx. (j| (ju u 3Lp- Qaiait u 4j| . ^ I II I~I I If U jp-jUl jaljaJI 4-Jja. 1^^ Jla3a u 
I jufcj . 4] CjJllso (jl (j3La-J CjI I i4_3jxll ij\x-lm jjSL 4 jL 3 Lfcjj3L V I JjL>- jl 

JuLa! (_3jxai cd-ll jl La (_psj^aJ (_lL ^a"u u lLLI i_3j_*j (jl (_, 35lj) j. jlaL. ^ 1 u a ' JlJs 4jIL Ju>- (^ 
. (jtJI ... jl ...jl ...Lilian. ,^Ss J mi 3" l_3jjji jl <■_ 1 zr . 2 " jj jl Lila-ljj 
(Jjijj CjLuISLII (j^a aLflJlL>JLl j-LJ 4_L*_plaJI j-Lt-1 t— 3 J. 1 .U (jLuU^I 1 n i~ 1 11 1 (j! — 

^JSJI (jl (_y3 cLLll) .J ia ill jlj_3l (j^J (Jj taKfl 3 (_pia_ Jlj l 4 ju-i CjL_UjL_iiJI jx'J 

3Llj>JI j*Uo. <1 ^...L_l] I T~ l j u ]~i. 1 .^.a^i.ill ^Jaa-1 (jr^l dlLaj-aaJI ^Qjbl (j-« la A i— 3 jLlL>.^M^J 

. Jll.il I (_jjiL>JI (_y3 (_ 7 J>-^J^ ; ljJ I (~l 1 t JlJJl^J 4jI l(_jJL>JI (j-lLu (_ylc. akj ^ ' (_^jj| 

.^jLlII J 3L.H (^J| 4_i_ lil jJLi 4_t_3jL>-l 4JJ-JSO (JlLaJ (jL.jti)l 4 JjI ■a- .a (_^l (j! — 

4 S~ . ..Ij ^ A~ : ^ .1 a ' La (j^_i (j^a (j .ta.i 3^ 1 'I <><a 3jl!il (_^3 4 _lLoHII i>Juk >_ < 1 < u~~ i_3^_uij 

(jLaVl (J^aLc. ija_*Vl jjkj (<u iCjI^I a ?r ^ JLiLVl 4JLaLt_aj i4JLjL*JI (JjalSljj SJljvjj t4,j ■jr.autl 

. (jLuuJ ^LI ( JJ j>-_ji_j T uJI 

^ ~ I lj jU (Ja^La L a A (jJjj— 3 (j_a (j^£La ^ 'j J 1 1 3l , ., 4 J (J-ala (J$ — 

(Jala (J£ (j! . I a ^ 3 jl ■ .. Ij (jLv^jJI <sJ_iJ_>Li (_y3 i_i!^ ~i i~i ' Jj 1 Jlj>.|j ^jJs V 4_aoLLll 

Jala (j 1_3 cLxju_aJ ula3 I ^_3 3 1 1 1 4J jA ^ u 1 LftJ I ^jj 1 1 1 ^a t i ~>L I i_ij j I iiu_ia 1 ni ) 

u—iLao^U 4 jJl_c 1 33 4ajj^a ^_i_ta>l (^ 1 u I->itl jjlSLiJI (jl (j-a Jlso tilli j-aj . LjjIjj 3j_aLa 

4j| 1 Jlj>.|j (_ib (JaaSL (jl (j^Laj ( ( _ ;r m-L>.^L! I jalSjlll) (_><al>. (jj3 (j_a <_iL>L^M jjk JjJljJIj 

• aLaau^flj 4_a^a^?lj 3 _jj^M ^a-ubLaa JalseJ t4j^ mi ill 4 it-<tl jLtaa (j£. (^ISLijIj t_3l^ae_il 

(_y3 (JalaJI (JlLa-i V i<_)L>ij^lj (_ja,2.>JI (j\j 4l <^>tl 3~ (_JLc. (_g^ i°ii ill ^1, 1 ni~ 1 uVI (Ja-*-i — 

jaJL*JI I juk (^ LlaLa. Lu! . I a^J-> Ji J, m aj Lallj ijaVI jl t_i^l (j-a 4_je_taj (jjalaJI 

JalaU Lkj_3jj (jl t-iJvl^iLs i4_uljjJI 4_J jL3_lijjVI ojuk Ja. j j_c. 4111 J^>-jl La-^J t(jJ3j..3 "1 a 
.4 jL^_ 1]| (^fl 4J 43 Lp. Jljla 4J L^Laae-ij 


II 
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(Jjl JlLo 4jLjj£La 4juSLuJ jaJJ l(jjl£LI <L.1_U^3 lilUl »VI (j| l -Le3J I (_£^Jj — 

VI jjfc La ^L >i n . uV I (jl .(jjilsJI JjJiatjj I JuJ s-LaliVI (jL 4_g.li.uaJ I (jLSjJ jalb i4Jaj»J 

(_jUoI (j-u JJ-aJI “LI i Jj-ail J^LJI ^Ijjil (J'jILsJLI jLuaJ ja^Lt LJ jILa-JJ i4_c. Liua (_yJI i_jL>oVI 

,4_L*_uiaJI 4 ^ ti Atl 4_ijJI I jJI 4 a^l jHa j-JlC. 4_jajLc. I <*. " llAj ~J.it-. 4£.Luaj Jala 

jl U-l Jjk Saj_uuVI (J->.|4 ii T~ i .it. I J Atilt 4_u_jjlillj 4_iC.LaIL>.VI 4j^JI (j£. liLa jaa — 
diVLaJI»-VI a Juk (J$ l_Lil ji I ajl JjvV I A-w Jjfcj ^4.) jJI_J 4_bl jl till j»l ^4_ijJI jJ La. I 

t4aa.^J cfi.it tillj 4aC.Laia.VI 4_puLi!l (jaa iimi ii U (Jat-a.ll JaLa it->,_i >] .1.11 Jiao 

LUijs; . LjLii.d (L| jl La J I jJlj (jj£L da (j-aAr, /tit La| jj ^_j_uaj i_3jj_u 4_j| i Liaal 4-ILij 1 Jj Jj 
J a. tat I (_^al md aj_iiiJ La_« i4jjJI jJI ^ a, a (^Jc (jLa-lieJj (jLtag ^e~J (juiLiJVIj (_paj_a-i-!l JiacJ 
.4 jj_uuVI aLaJlj 4_)jJljJlj 4_aj>aVI ^a-ufcLaJt £-Lua_! < n i"< nVI (jl .4ad_aia.VI 4 ~jj^ . ^ i mm i u tl 

b^^»y\/io3]\ai8>9 


Jj^ (_£jiaJL i n~i 1 1 lg_i3 jjatj 4a.jjJ aJ^J aJjJtaJI 4_ual*JI LAj-iall (jl (j_a jadjJI (_ 7 lc 

4JLG ^aJ La 4_jjjjJI aljVlj jj' "Atl (j^a CjJL < n i~ i nV I 4 j <>. a (jLa iLajLliI J£Li j*LJI j»LtVI 
I II I*i I II VI (jl jL_^Ldl (j-a JlJ V aJub J-Llll 4 (j -WJ (_j^a_LeJj Jj- 3 (jd-I .(_gj_i.| 4 ^lr 4 j <>. a 

• I J_l Jl>~ Lala- ( ^ a. l t y mi 1 1 1 


1 n mi „VI (jl» ^^l^j'a Jjj (_j<3^t^>J| Iji^j 4JLuj 4-aj^HI 4Sla-i ( jr aV-<-uVI ^aJL*JI 4iaj|j j — 
(jLLVI Jli*- ^ aLLII 4 JLoj (^Jc. alj-lc.1 j-J-lfJ dV i 4JLL j 4daj|jJL (_,.4 a, at I j^aAL^>J.I 
CjLVj (_yil L^mj.,LC.j 4-Aj A. a 4-j^.jli.) JI£LlI jLjcjV (_psj-jL^a jaaZLmVI (jVj i4_Ljj£Sj 

him i ,,VI CjLLa_c. Laj^>. (jc. (jjL.VLi jaJL*jl CjLa_jSL- 4 LjIjJI CjJlL/Uj .((i-jLjujVI 1 4 .Lli Ae3 
.(-jLoVJ JlO._jJI (JjjJaJI SljJtlj (J>-J-5I cj^ l~3j>*Jtl ^yC-jdall ^IjjJI (jl (_ylc. jL^OJIj .(^jLujJI 

(J_^5» (_ T -aV-a-uVI (_$! jJLl (jitLl La-ifl .4^1 .till ja^LLLJ 4_LaV-a^VI 4 ^ ti i t, I CjLu^sjJ (_y^ 4jj Jiilj — 

:(_yL La ^1 i ii i~i i ii VI 

La^ij (jl^l i4_LjvjjJI 4SV-*-II (_(,!£. <±JLi L- SjJa l ^_c'a (<aae-L (jyltl CjVLsJI (J$ ja-j^so — I 

. ^1 in I" i ii yj 4-j J. . j»l Li5-i-a Ljl_j-pa- ja|4_tAaJ_jJ ja| 

(_^a (jL i(al_jj]| 4£.jjJLa 4_tAaj_^jJ 3 |jj J-L) (_^4L*JI (_^j_LjJI ^-Lu-cImVI j_La — Y 

.jJLtl jl jl_ja>JI 4^>- (j-a ( jr c.jLoJI (jLuJ 4-uLuxml CjVL>- (Jia~ii>i.tl 

Oj lm Li. I \ i c s o j, i ill ul.1 t jI^jVI (^latl .4_aj jLII 4_ujjLaJI di L* j^Lu_lJ I (j . u J a J~jl 0 _L_d L_Lx~ — Y 


jV-JI jLitjl (jjJ 4JjJ_ptU L-VI a lj— L-iiJ I j . 4— L-aL-jJ I diLa>i.<.uJJtlj .4 j i !->» VI i~il £ j-Jl ^»La| 
(_)L-li»VI (JLc^a ( Jr a 4_i£.jLiJI dlLujLaJtlj i(_5j_<fujJI ^LjuIduVI <_)jLeIl] Lil Jo-a 4_LaV-aa<VI 

^j^pJlj n_^jLojJI 
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4j lLjjcj LX Lj-au j»ljjv (jLujVI >il~u «l (jl 4 j 3 Ji^l UL) 4-uajLuVI Cj_^jc_l!I j^aa*-a jJujsI — 
(JlSLul jLaejjj 4 jj_3e_jJIj O-ulU i 4JUI 4_a (jl < n k_<jL>- (J$ (jja j-LLHI (j-a 

i—flla I ^_yILl I 4 -uLujVI (j^a (jLujVI Jjjsej ^1 ihhi hVI (jl (jLuJI Jl^Ij i4jfc_jj22aa 

. (^Jlj (_Jj aLul^jjsJI (_yj| 4 j (jjiSjLbj SL>JI 4 jL]jJjju 3 4J_ujJI 4_i_tiaJI 

Gregory 4_aJi ^jJI j. A -ill ^-L > >■ i~i < « I (j_a <_jLi£J aLajjLij — 

j^j ) jj L i u jli 4 jjJ_i^>I i j . -uq ' sLolaLa . J t j. j rr, "mi a JLaaL . J 4-aaj-^Jj Pence 

Ji£jj JjjlJLsJI (jjiAJ 1-dLljk (jl (^JL (Jj_t*aXI L-SljSjVI jjjj Jj-aJt-a jjJ^jJI 

(jjjJI l^lfi. 

(j^. j-la_iJ! i_£3j— t^2J (jl i ii <1 J-a — tHiJ cL^al^SU! ajufc^ i(jl in)VI 4_alj^ ^ 1 C. j»jL-uVI JL^Jj — 

. (a Ijj-uV 1 3j^j-u) ^>Ol L* iXil^ . a JLol*ja j | 4j^l j I 4 *«<•>• 
LUj ( _ 7 -c j-iiii I ^IjjJI (jjjjJa O^ 1 jaLSLII (j^L 3j_<-uVl jjj (_ 7 i_c. j*VLujVI Jl£|j — 

Laj iJajLL>.V! (j^a ' ' ' a (_ )LxijVI iUi a -v. (_ 7 -Lxj ' a £ ij^L-ujVI £j_L!! iL 3-v. 1( J < M ill ■ L 

• cl<Jjl^XI fc" (j-u ij*jL>iXI ^Ijj ^aJjasoj ij»L.jVI 4.\xs> j)-a HJj ^tc. ljJjIl) 
lLLej La (JSj ialjj>4j oL uj 4j.il, .».< aj oj-xj>. (J^-l (j-aj tjLu 4-jrL^>l — 

.«4JJI ^j_cu» J jLujMJ 4,_caj a,'>- 4-a-,l lsia 

4Jl^ (jjSLIIj iSl^jJlj SjL^jJlj (_jjaj|j^ (j£. 4_Lajkl (J^j V 4_uajL-ul 4_tjaj J l*j jal*JI — 

. JjJjv jL ( jr al*JI C^jc-l I I JL=-a 

(j -L ujjso 3jj)j_tji c^Lj i4j>JL^sJI 3jjjj^?I (jaj^J (jrL. jajLji^l ^yojjx . j i^iL-U i>Juk ajjla <_r^J 
J_a3-*J V ^yLu^?lj ii-ijLS^I ^Ijj (j-o j jjv Lufc (j-aj i3l_pj| ( _ 7 S[jj_iiii ^ajl i n II jLlLi-VLi J,i>illl 
i(_gj-iii.ill jjlSLLI (_ 7 JLuIaJI (JjjJiaJI jjb (^jJI (_ y c.jLoJI j-A 1 L 3a I Ju>.|j LSjj-Ls VI (-iLsoV-l 

i_a j j, u i°ii ill ^LjiJlLljVI (jL-3 LUj (_ylc. al_Lij - 3, t r I 2itl i>juk (_yic. ^jj-iJI jl,.j-uVI ^J-u Vj 

Laj 4_j£.l_aIL>.VI dlLjl_)Lj| SjjjjVI ^1 L ' JL) JL$J l^jLi (j^a 3 JlL*j 3 Ll)jl£Lifa_a (^1 

4_iLLc. aLiJI (^1 (Jj-aj Jl 9 J-a^?l j)' (j£. jl_tii3 1 1_4^ jL>-j t±jjjl_j-a jj_a 4 jj2jLu]| jj^aVL) Jajj^j 

(jl_^ (jl (_,~i -a»j . ^ i n i"< uij.1 JaL II (jylc. fjuK-.xlj (jl 4_1^ HJi (jl L (j-aj i4 aj aVI jl SjjVI 

.< iLsoVI (jj « ^ 1 1-»~ / .1 ' V (jjj-ll (_jjjLlj| (J^» « I 1 4 jJj_£ 4 -»-l a (.. jlcej i_Sj_ l _ u 1 °?! ill ^1 i II (~( i II VI 

.((jeJLaJU lLL>- (_ylc. ^JlLs . t ■ ,.l at,l ajJ» (_yjk (JI_^>-VI aJufc (JLa (_y^ 4-iL.j-iiijl 3 Jl£.L 2JL 
l _ 7 k (Jj-ajJ 4_uia_3JI i( jr al*JI due-iJI (_y^ 4 1 3 c. c a 3j ^yL-uVI (j) HJj (_ 7 -L»-a (j-uLj 

(_yz£j j Lajlj (jaJaJI 1 4 q>) 4 jj V 4jjjj| 4_£liaJl_3 i4jl_aLLl$lj jai*-U (jLLVI jal J-ir ~i < ul i_j^Lul 
cd IjL^ i4-ulL-LI (^jjs^ljjjl (J£ (^ L^jLal Jlitlijl ^ylc. jj*_Lj_j 4jjLojJI (^ L^jLal J lLIxjI 


II 


aiutilngjll jp iulgj jluiiiiulll 


2006jpuj]-j]gi/l 3 5 llinll % JinJI 

JUJU (^J (Jj tjjjj-^j ‘- ' a ~ ^15 • ^Ll 1!I Ij (j! J_LJ»JI (Jlj5E_a (_y3 XjH-U-mVI (j-8 JjLa ^ 

I~n J. II (jjlSJJ (JjalSJI La| . (jLi^oj^M L^-JI jJs 4_Jc_Ljij| ^Ljjj (jS j_gj...Lt..i.II 

. LujjLsj Lc.l_ai>.|j Li.. 3-lJ LjsjLLIj LujJ Sj-aJ-aj 3 jLl 3> IjlM 

^ oWVl gxSum d& 

^1 . h ( 1 1 nl _}L>._!I i \ l? 1 ' I 3 L . .. T 1 «jufc 4 _iL£ 
j-3 cLsj (_ y fl CjJl^j (jl (j£La-i (J-^J ^i-dJj CjjJu>- 4_aaj^ La (j£LJ 

( _ y l£. 1 L^la aj-a». (_y^J ‘LrLI j-auJI (jJ Juk <j£. JbL^yi J_aJL*3 

(j^a 3 j-£Ll!! ' ^ L a 4-il mi"" jl£!j 4_j_a— ulL, I CjLuJLjJ! ^ j a ~>- 4-L>.| (jl ojLLa ^alc. ^ L 

(_yic. J—aJ-xj ^Laall.i uVI jjL£ Ijlj . Cj1_3 jLlL'iM (_)3a_*j .ij^a-j (j-o ^aLjJI (_ylc. 2ji->JI (j-jjSJi-ll 
^3j . ju j-iLJI ^Lauxlml CjLvjJlJ sJjjLj (j-a j-J^I CjLuJijJI ojufc (j-U 4_sl_LuJ! 4 j>-jI 

^aJJJ 3j.a."is ..a ^LaujllauVI 1 Jl^Uju ( JT jJI 4jjj^M (J3i-) ^ J ' 3" O-aLLaj . (j^LaJJ j-a>- 

itillj (_ylc (JjJjJlj .jJsjILa ijLfl iCjLuJljJI (j^a ^ 3 1". L t, 1 £-Jjj^M ^ylc I £ .jj. -a ij ' ' Ajjj Laj 

^1 1 .1 M 1 nl (_ r 3 lj^e_>U JlS IjjLS 4_LbtJI QSi (_y^ aLaist 11 (jl i(_yl]j.i (j£. (j^Lfi.Vl (J^-3j 

i Laaaal ( jr LJj.i J_*_i ^Ltlll j_aH-aulj . 4 _lLuj>» L}L>- ^>1 jLr,.~w uL i_ lj!j Ij jjL>aj Jjjll-Lj jLSjI 

■ j* <>>ill alLal^ CjLIjjLsJ 3j_^aILa L^L>- I L 1 oU“^9 ^1 . n ("< . nL Lilljj 

4_lLl 1>- (j-a alj-au) 4 _jjjV| <4_i 13" cLl^ Ijl iaLai*JI j-3j-3j La^j lLL!u V La-aj 

jj^/I j»L« a ^yja L^Uoj 1 ^~jl e~ la C-Ji-ul JlS _9ri J>1 ^ ^j^LLa L^L>- £ya jl 3j-i_all>s j-*£. 

4JLv ( _ t 3 L>"l ^_^C_U Jl£ d J < 3~. 1 1 oJJb (jla . ' £ jL (_ jJjjeHJI ^aJ ^1 aLujiJI 
(jSJj j»l 4 jj_3eI1JI ^sr I "i . u Jjk j»l 4 jj_3eI 1JI ^a"i~i i u (Jjfc tjJljjjJI ij-ijJL La-L^j 

4_t i A jJI 3 Jl£.LUI jj^J . (jl.jxi 'I ^a J^aLLIi Lu! S(jLal_ij ...^jseJj ^a3 4 _)j_3ejJI ^a Ti . n (Jjfc i(JI j . .ill 
(jl ja^J O^- 3 (jl . .1 (_ylc. 4 j J^r~uiL.A 4-lL3j (_^l (jjjlt* (_ylc. »1 .L VI ^Jl3j Vl “ .L H Cjl_LSjL>.| 

^ a Lola V I Sj^UJI i>JUk j. i ?r. ~i . ti .^-Lx.n . uVI 4JL>- (_y£ . 1 ^_l1>iJ (_m iSjjlj jj. a^all jJaLe-a 

jlj-xlal (_y5 (..I. .1 ~ < (jJ alj i3~.l t ^^JLaJtJI (jjjL’tl (j| jj^a Jl^QIIj ijJaLLJ,! oJuk CjVLaIL>.| 4jLj>-lj-ja 

t jj_l*j JuJI j-a ^Lul jJalit-a (jl £ya i(_yJjl Jlic^j t Ji^QJl Juu V! ' | j>s Jl2j (jJ (^LJLij .(jL^uM-I 
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4-ua3L>.VI JSLUI (j-aJt-i JgJUgj i4_uljjJI j-j£. L^-it aG ^ 1 1 . ~ij ( jy i]! diLajIaalt 

. Ig J .' 1 jUS (y^Jl 


oljl oV! 3JjJ — (jh «J! — Clljl oVI 3 j^oL>. 4-Ull <1 ~ ->.VI j JLuL^ujVI (U*-^ 4-jJS — 3 n i.ilnll (0^5 — 3 3 i.ilnll jLuj/f (sjc) 

.SjuselU 4_u^_*JI 
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^UL 

flJSiljilUinll 




4_lLiLjJL ja-L*JI tlal—ujl j 3 ' jj 1 ^ " 1 1 (jl i_ubj_) 

(JjJu*Jlj t(j-llal [‘iii tl (j_)Jub (j-Li j J J a " 1 1 <_o- 0 L 3 x 4_j>-l _jj 
I Jub j»jJL .ja-L*JI ual Jubl (j-a-ua 4u_ijJI ja^LeuJI ^Ijjl y£- Luajx^i > 

. d j i ^ ~ tl j ^LL 4 «j xJa 4 _LiLjl> 3 i(Fred Drctski) < m~j j jj^ ^ Laua t j-uuauJ I 

CjLjLc. Jjj 3 -- 1 LuuLuul i 3L»j" (Lu3jj_a) CjLjLj-^ gu 1" tl 1 ^ 4.1 l./ uj oJulC. 

4-LLa-C. CjLLc. 2, >iJ (_^a 1 >1" 4jjl_a diLLu^ gluILa 4,_u fl~itl Lai i(ju_uJlj j._ua a.~itl) 

JL3j i4_uiLau>*!j_! J-ualuLa jLaol ^^a j-seuuiJ CjI JUlus (_}j ' '' tua a Ou-uuJ 4 j < £ " 1 1 CjL>.LLj . “ia^-uo 
. gl l~ll.~ll £_IU3JU3 ' <>"l j^£L J19 I £ t iLajLLf 3j^_La JuLa Lai. I <JJH> (J-^« ' U3^4 
LiLc. 4_ia'*ll (j-ul j_2JI t _ > ,flja.l.SLa (jl :(jtlaLl 4_ud"itlj jaJL*JI (j-lu lLLL>JI 4_uL j_ijJl 
i ~ 1 1 3 j 1 1-»~ 1 1 ' ^ukl—uLi y^ (Jjl ^aub p j . .. 3 il *1— aJL*-!l (jlj i4_u_aj CjLLL Jjj 3 1 ^a yj a ^ < <■ ' La 

4u_uJI (_ya ^aSLtuJI (jl iLI4.tl | jub J Jl_lLi . [ 1 Y — 1 * i4_uL] (" ^ ' (j-C- 4-aus-LiJI 4_*aLi]| 

I (j-* ^LL*J! (jl (jLulujj i_3juui t4,_t lax! I L_a! jubl (j_a uajub (_^u jal*JI cjLIx. yj> 4jLc. 

jjLi JjLvl i— a j.u.u -J'l 3t,l ^a . j_j_uaJl!l I Jub J u,i I I JiSLb jl ‘4 _lII 4_>.jj 4_j^^L>.^?I 

4_uuLil! CjLvLsJI Jji-kj |ju>- 4 j < 3 ~ 1 1 i~il 3 J i t-»~ tl ' 4_j_aJL*JI CjL%j^I jjjj 4uj_3 Jauljj udLub 

.j«JL*JI 4^jJ 0 , I ‘'js-ji.l 

J (jl JuLa (_ 3 _aJL*JI JaLuioill yja Ij— a-..~i ) V Lj.„>- Cj_iJlu>JI j ua_«J I (_y5 4 j < 3 ~ 1 1 <",-»- <>>l 

<sl (jjjJI laLaliil 4 _u*_x_lLsJI 4-LljJI (_J j*C i~i~ y£i Cj^j^euJI j^lj_aj JliLjLaL>Jl 

(_ r lc. 4 _lILo_uuiIjJI CjLc.jj_l]| 4 -JlL . (_Jj_ i_^ 4 jjLj>uj 4_lC.LLu=> diL^j-uIu (_jJI A^iLaJuL (j^ajuaj 
^Lj^?l (_y I->J 4JLtu_uj Jj_3t-a jaJL*JI (J-»t>- (j,^ LbjjJu a £ <<■ I 4_i_a^£L>Jlj JJ Lc. LLaui] I 

. 4_ijU,l 4 jIjLLc. (3^J Lu/Luul jJLaj (_ r aJLxJI Mill iau^ OJiC. IjSubj i jjjiill >_ < < 

(J2j V j«JL*JI L_al jubl (jua La jub 3_luJI (^ j«5Ltuil jLL*JI 4_auujjLa ij^ju jJhu itiilj yc. jLuJaa 
^ 3 jjU~.tl (^1 a « tl «^'t Utl ' 4u>.|j_ua jj W 4 jjJljI (Jj 3 ' | jL^ub . 4 J a J~| i m 4al Jubl y£. 4_luuLuuI 
Ju>-Ij ‘(j4J3^ La yc. (jl (^ t 3 I^I^J ^al*JI (jLj (Jj-aL^ (jLajjj (JjLaij La-ia i^a-i*JI 4u ^hu j (^JlII 

. [IVj 1Y (_>-3 ijjLaJI J^£.] 2 Jj>-Ij 4laJt] (j^jvj (jjLSuiu j^LTj (JljJaj 

(JjLuuij Jj_3t_a J j < " 3~ tl ^ itl-» a jj| jl J_a| Jlu>- (_jJI (_uub j_i (jua 4_a3 itiJLtj (j_a jLu^l 

JL^Jj (j'luv (_y^ i((_>uLLll > ' La^a 1 ^ 3 j j L~ j 4—taig. 4_aj_*_a (J$ (jua 4 _luuLuu^?I 4jL*JI g-l cjO. / ..V 
jLulusj ^^LlJI t-Lij (_^ul_t a a 4JL*u>- j~^C. i_al Jubl (j_a Lju-uLt-ul La Jub ja^LtuJI «Luaubl (jiaJtuJI 

t( jr ai-*J! i-Lal i’ll ;tl CjLLJlI 1 a 3 j 3 •>. i 4_>-jJ (3^J jaj-L*JI j-il a ~~ ijjJiui.1 I Jub . t tbjjJaj 

^ 3~~ La j .j. i ^a ^j%uj ( JT uJI L^jIj i<_auu3jJL j_La3 ( JT uJI uLUj ( _ 7 _ib 4 u2ju 3 Ja^/I ^ j.1 A 1 La 
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CjljjLLo ( _ y lc. 3j.t-a._c mil LgjLjlaj c. 3_cL ji ^ a i n"i B 4_uj-a (jr Lc.Vl ^jlaJI Lai ‘.j-&ljla jg 

4,_c t3"ill 4_jLlaL3jl jj j-C_ »■ ^1 4j>jl j-L? ^ j gla tl j^icL-v jr~itl jl jJLaJ ljufc jl j-ic. .4LuJI 

. j_j£ 3 La Juil — 4jgj3tl LfcjlaLeg JSL) — 

jjJI (J-c-je-L T cil j i >i 3.1 jlj i^glaJlj 4 JU 3"c 11 j-u 4 3. .uj 4x9 ^Lc. ^g_c 3,3 jl j*L£x>.^?l oJUfc jLii jg 
.jxi_c.aH (JjLxxiJ j_c,m_c3 jlc. j-La3 Cl)L-il33 jg Cj-lar3 m_c La jJLj/i a 3 ix->j J gig la II 4 j jlaaej 

jg jgsLLa V -1^1 4._i.glc. CjLjIaj c_iLcX. Cj Jc-a-..~c.i h~ jl 4ji 3"lt jL£ La 4j^?j 

1 4, _c i 3, "c 1 1 La-C. ((Jljx>-^?l (JjJa_3l Sj-iIiiLig J~±£. 4_xjjj, i u a) jjj i -a a jglaJI jU ^g-iLxiIil I 

jljIL>-^LI 3 Lc.jlo ^1 jc i^i a\ 1 4JLuj L^jljULl cLl^l 
j < 3 " 1 1 3j ^ a. I j-cg L3 jjC. 4_l9jjl1 I j.gla.l I Ja LLll I 4_cJ I_a3 jjj-aj Lfejj Jlj 4 j i 3 " t 1 p ^ 

. jg^jLjlaJj ^ x>ajj9 jg j_L£ jg j3/*-"ctl LgjLc. gLg.la II jjJc 3,g_c jSL ^-1 ct-i ciJa.ll j j^jcllllj 
j»J_3aJ 4, _c < uL-u I (JjLxxiJ e-mi 7r' a i j-3jj V» Lj l-ic. ijr 9 4_ci3"ctl jlj ij i n_d j-ufc j-;Cjaj 4 lj>. jJLc.j 
I^jLlc. L7 js J _ c 7T . " i,i nj ^jLgj jgjjj Jlx 9 j c4jjj_a_g j£j j_&l jla jc 1 3 miCc (Jj c jglaJI jg,g,3.tl 

. [Lacey, 121] «3jcjjcx>. 4_jla c (J$l 111 a JIjJx^_cJ 4, L i ii Llll fc3 jg (jlitjj 1 1 g<_‘ J-4 >! jL (jr ga_3j 

Vj] 43 SLo^o jj^>3 jl n_gj.iLc.il |aj,i_c->Jl ^jjilkg l gt i~ij jjll i 4 jjIjjJI Sjjiill jl^ La cj^sLL 4 jvjjj 
jjjjJI (_gjjLll g ->.11 j£. c 3 tl jjLn.g j-a c4_lI3IlII ' j~~ ' -»-~ < ■■ I j3j| 4 tl t 3 II (JjLujJI 
c_aL~ii.~c<l j I, gj *. 1 CjIjjjI (j^jJI jaLUcJI 4jj_a.a j >3 4JL>-^?I gl glc. oJcSLa jjJI c j^Ji - 1 n.^^l £jjia 
. [V 1 1 i(jii3jj] j-jLhII I j_4 (JLelu jj jlll 4jtjL>JI cjIj 3L.1I 

V lj 1 4 _c < 3 ~c 1 1 l X~jj J_j|j^>- jljjl (J^ae T u V lj c4 _c<3~cll jujjj jLc. ^ 3, i nj j3ll gLajjL jolaJI 
oJLA j_c 3, -so jlSLal c. < l_c < i[,ig,~ill LLj uia lIILlA jl j-gc. • «GL^>-jj ^gjLlj «LxayLla j’jlc. jJ (J T i T loj 
L a i jSyLLIj jjjjLa ul.iliiil ^tiajg . 4 _lI 3 jJI 43llaLujl jc. jJajJI c_3j_gaj . yl—gal jgJLaJlj c4jLaJI 

[4 _c g_c~ 1 . 111 .tl] gL^3j_a_aj (4 _cj>-j] ^,_u 4_c_g_c_3 dlL>-ljg>. oLl l_ 1 jl 1 n~c V CjllaLujVI OJLA jl j, ia_) 

. 4gjJL3JI 4ailjg>- jjLgaj ^ggiii~ La jJtS i3 JljJlv 

axjOc^lOV^ 

Ij_uL3j 4^_u 3 jiL^I ciijjiajl ji.a, a II jj ^jj^>I jgJLaJI jl glj-a V 
OJjuaJI JLaj jgJ ■ 4 j < 3" II 4aljL>ol c_ < 1 ml LuLml c_jja_i!u]| diljjg^. ( _ T S 
jc. j_u_a3 j j..i.ii Lgjli 4al_c. l^Lxiajj 4ajlajJI 4,_cg.la II 4jj_all jc. 

Lkjjlj (_yjJI «Li3yLL^?l 0 I 4 I r.dl jl J^tga .^glaJI jj aLLi jj_ga3 jJI j^_p 4,_u n’lLajj j_C.LLa 
UaLi j 4_3_gajJ ^g lall 3j$j jl j_lC ‘.3jglJ>->. 4— c-g-Lfl CjVLa-iLlL jgJLaJI tiJLjJ ^ 4 _i i 3 ~ 1 1 

. jJl jxia ja lj j I juSjlj V jJ ILa j jgaj jlc. 4, 1 111 11 jo Lu Ij^laj I Ju Le-o Lc jxia jo 


II 
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O-oLUl J-L. ^jIj-II |*j 4 a l I (jl g 4 il l 4 _l3j3j J -l3 9jI Jj j-j-LI 

4_al£j>. I (_y3 jl i~ii jj. i ( jr al*JI JfllAUI i 3 <~X ' 4_aJ • 4_La aLai-*JI jjj>o ^a-Ajj-i (Jia ' 

9 jjjj»- jjljLs ^-£ju3Jj£ al-aLU Jubl J./M jl ljub £j>-jj . j.a"i.m-U (JjJdlUII 4JjL3j 4H3Jj3 

j_3e_*j 4_ulj-9-ILul g-3r..>. (Jj i^aLlI (_j3 CjLSLu! dlLub C< i n jl - j'^^j A Jl aJub ^jILe-a . l a i" < «~ V 
^ixj| La-£ t 4-Jal i n < uVI dtsLSVI (jl„L< u (_yi 3L>- • L^jsejLu 3^-^ jLa-La j^- L^iLajJLa 
(_yic. 4-Libjj jjj J-^l <«*»J (_y.l5Ci~i diLiil (J£3 i4j*oLJI L$j ^ i »n~ 4 -uJq 4_i_u«^ 4_a3 i4,jK .J ail 

jj 9 j ■ „VI 4j c.j. i*ii (_j3 jjjjj ^*j_ub 4_uj j1_9j 3 jl i^>"-»-l i | Jub . I £ ij « ' diLcijIj-ILs! j\ dll aim a 

j. jm 3" II >— iil J^"i 1 u\ . 4 j t t 1 >1 1 1 93>L*JI £ j .a (J-lL>j j-jd 4 _jjLjjj^ 1 49Ljj j»jJ-ib j j-*J 

I j! V! 1 jjj-V Lua u jjij ^ 4_*Jal jJl j£J iSgjL u u diUaLujI Jua>j JjLxj 4j| ( _ t 1*j Lajj j-ibljLll 
»Ld-u< »l j-a jjLejJI Sjld j-L». (_7^J . Sjjjala L$J CjJjI3|j 1 LLaj l.g~ia. u uj iLlSLa L^jjjLv 

jal_LaJ ^adjJ! (jl JUJI . jljUa'iM I Jub Jla J-usj ja j£LaJ 9 jj_Lj (Jj-au V 4jlfl (j^Jaj-ifuJI 

j_l3jj (jd aQjLjjIaJ j^vL*JI i3jl_*JI ^ Ic. JlIc. (_jjujiJj 3 3 1 ^■‘* | It I JUb ( Jr 5 iSj3j- 

(j^j 4,_i 11 1 a 9S jLc. (_jl jaljs jJa j (_p=>>3 (_gl 9 ^cj^sj JLt-a V 1 1 j_ib 3^9 .(_y aj~ 1 11 J (_£| 

. 4,_ialc. 9jjJaj (_g I 3jdi> (j>s (ja._ul' Jj’a-’mj 4j| jajjG-mJ La i(j\jJj>. (^1 

(j^a (j 3j~tl (jl£Lal (^.Ic. (jJkljJj aLxaj_j>J! 4 jIjJiS (_y5 3-ij ^a-LLLI jj <^~tl J L> ' idilj ^Ic 

«4_x_aJjLJI (JjLI^JId (jd diJi_3tILi (j-a V Lij| dLIj 9_iT . f^ysjjS jj^a 4 _jJ^ JUej La 3^— ^ 
(3^ LajJ jjLi (_y.a l« JI (^IjJI 3*J * LgJ-tJt-i dlLjJisj \^JU 3 (Cdu3l» Jl 3 ja_!L*JI (jLj jJslSjj 16 

(jl aGL^Jiu J La (jl La^ i(_p=j^ (j_a ^>-J 3^ 3' ^LL*-^ “t 1 '- 1 3' J-i^- • « ^ «Ujuj> - » 

4j (_^jJI (Jjj 3 e_LlII . 3 I J ‘ " (_ 7 ^ L^jjLi>-l (jSi jaJ jjL3j 4_^jvlj_a j-Jd I g fjl i*~i a (_y2lj 

3a 1 Milt I dj'M 3« a 1 a JJ r (_y3 j^>>J 4_3 j (^Ic. Lujjv j in n J-a 3jx^> Ltl I 93 Lajj I (_y5 a Lai*.! I 

3 • ~ t 4_ul_jjj^t 4 jLI Jl.,>.~i.i ul (_y3 (Jj d j 3 jH ^ 1 H 4 j 1 njLa-a diLijjj ljr 3 (ja£L j V (_j-a-L.II 

3-a LjjjJ- 3 ' j'N ' 6~^3~ (<LL*JI (Jjucj La ljub . LgaJLau La djj^ JL>- ' 3 ‘ a J-^r.tlj j ~ 1 \j L t 

.JjVljljU! 

(ja-L> i( jr *Laj Jl jLpJI 4 _l3jL*j3 34|-“ (_y^ 3^^3^ii ^UbjJ tflljj (_^jJI i9jJJlj>3MJI lJaj-a ^jJaJ 

4d jaJ*-a (_^ I j j in 3~ LaJ 1 4 (j^LaJ 4 j I I J_iX I I Jub J J-a . ^al»J I ^Ic j '^j A~ (_jHl I 4 j a j~ i n i^? I .1 jjat | 

. [Fuller, p, 127] d al~ L a djlLal jLal (_j.lg. 4-i a-mj-a diLjJij 33j 4 J 3jj J i aVI i~il jL « t, I jj-a 

dll <0*4 i Lbj i >i a~ (_3-^ dlLj lo ill JJuso V 4 x jl jl-ill l $lc. c a ia Ci (_yIiJI ‘ diLalSL 

3L0JJV 3 >J-LLj 93jL9a . -LLajJ doljjs- (_^l j_a 3 ‘ Ljj (_3^ 3-a 4J Jia -a- V JJd. LajL 

jjjljso (jc. dLL^- jUI jLaiu-ml U"‘9, 3>. (_j3 di-m-J [ilY-ioV i3Lajjj>-] 3j-t^dJI 


plnll fiinih 
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l alo La (JjLaJlj jjijjj ^•LjlLSLjIj 4J a < «il ti £j|j_ilil! (jl—Ju I ji£j i5jj-la-Lll 

. [Fuller, p,. 1 14] <. 3.4KU 

j , i"t £j-> ^ jtl (_4ia-a 3j 3 s* j ^U!l jj is-** Li La (j-a -xb (j-a 1 1— iiaj| 
diLuj 4 «j it-»tl 4 fc»~i 'I ' 4_ak>.j nj^SllI ^a£L>ij 3"'- 1 '3^ .ijjvj ^k <GjjLi^a_a^ i4_ub^j 3_J4 l ^oae-La 
L$j ^ajl j >i~ill lilSLoU 4-akl |^jl_La aJUfc . 4 jktl 4jLiiIb 4,a_ih <i"j i^t <a2ll Lfcj_4>!jli 

(<k.jJ! ( _ 7 JjLa • n l _ r Lh (j-a ( ja a- " i l l «- ( _ y xii i^l (jlsjZLaj V j<LL»JI 3I jJL ^jJI baLikl j jxall l 

3^->ljS »La-L»JI (_pa[>k' VjJ O-ulII 3-° Lj-tb OJ^- 1 O' (_y akll ^jj mi a'! 3^ La 4 jI 3^° 

Jjj-aa ^k 4 « LI ja (_^l aLaJbtJI (_£JlJ (J-u-lI 4iLfl i[Hempel, 45] 4 * j 1 1-» tl jakao 

ia!jllae_a Jia-u-mj JLAljOu (_yk t—JLLxb La-il 33 J 1^ (_^l diLal 3! tilli . IjUfc (a^xblj-lal 

La (_u-mj ja-L*-!! (_yk Ij-Laj i _ =r HJl Oil il a.~ill .ja-^ikl t _ y _<fcLi3 L-u-mJ j-A_lII (_yk (J_i a- "mij j_a| ! Jufcj 
4 _ujjL9 L^jI 3j_a a Lai* II L-maj (_j2l!I diljjljUll 3' i a_i5 ^_tbj3 La-il Qiljlata 3-° J-kkjj 

.oU^c^aJ 

(_^l i_a_ilajj 4-jg.j-g.a 5Laal <_iLjj_i t4jj.’a-.<7ill 4 L»-w\l t,l <<j£ A a Lilli (JS (_yll i-isLtbb 
Luj-jv 4_i,al«ll LbLjJiu jakkb ty>j gall IjUfc (343 . 4_xak 4jjlaj (_£? jjj_*3 (_r4 4-Llo-^j-al 
La jLi^l (_ r fl dil^jjd! aJUfe c a_ilo^j (_y4 OKA; La i4^ljj! Llj (_y 1 i > ~ij La 4 j> j iL> (_y5 

4_JI ^ L i i La (j^L. 1 3 a^ ~ ' ajll al^j La» ‘03^ (^4 ^ l:> " (jr^3 - ^ ' (3° o-a-^ej 

. [Kuhn, ( 2 ), p. 113] « i £ a ' aL 3. 1 < » (3^^ ^ 1> hi <tl — d ^ I tl cGljj^L ^ic. i_a£ jib La J jJa 
4 -li.uLu I ^jjfcLa_a (_y£ ' •' ' La-i! bJljJ^I 4_d_a^. 4_i_al*JI 4jjJajJI ^.2 u O' 

iJlHI (J-u-t u (jyl*^ •<_h a '- J L (_ 7 JLLbjJ! jjj^sbllj jalc. (<4*1! £j| jJ! jj^,~ill L^tk. 3 a"i <7ij 
4 jjJ<u (jbjiLaj i -juuaj 3^ ‘ j4LSj 3-a jbLajJ La c a^l «3 JljLc_>: <L*J» lLILl* (JJ& 3^ 

(_ylc. (cHac-a <LV idiLjJiJL]! 3<J <Lxla£. ^ ™ i<4 a i nL>- 4 _ij_j>iJ)i clILlib 3_9^ 0^3 3' 

3^. dj_lJ_J>4t jj_3e_l 3I l ' ba-ll - 4 1 H ' 33^4 J— 3 dlLjJij 4_ae 1^3 ^.Ig. jjl U3J 3' ^->3 ?° (J^ 

' ^ ~ j ~<~ 4Sjl_t^> diLjJisj 4 a ^ Ij- a j.f V! 3jki V jj L~ ! I | jui (JILa 3 i(_y 2«..a (_£l « i _ r al*JI jj Lab!!)) 

J 43 -JJ)) 3j_C.jJ! 3 ' 4 IjiSj ‘. LjJkj 4ljat4ia L^jV «-(_y2uJ a~ V djLlajvMl^ idiLks-Ml! 

t al_xl| j»jL4' O^Liji (Jjiliej 3! (_pg>3-~ 4) (_^jJI t»Lj j all (Lk 4 jI ->■ (_ylc. j-iLuaj (_ r ^-3 i«(»jLl!! 

. ! ^j![ 3^JJ (0.1c. LfcljJuu CjjL 31- 1 ' £ 'J* ' diLjliJb t~il L-w\! t,l 4_Iac4u 3 ' O'- 5 " 

4j J I_i5 4 T uL<J!j 1 4 j 1 <1 a- 3 jjj>- 3! blii . Lg-tlg- 4~u <41 4 jal»!i 4-jj.kt!l 4* L a.Io 2a 

3a Oaj La 4_a3 (j-a-J jlj-3 iLitjl t _< a c. 5?! 4 _uLl!I (^^k jl 3 4b2 < »5L! (J_c j_m Vj i4_jj_*J 

(»j4j V 4i>L*JI ajL^3 i4jjlajJ!j SkaaMlI 3 ^ ^4Ll!jl 3 4^5k. (»L^ (J-pebmj ijjLT j^ujlu . 421atj-3 
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/l55 lUnJI 2 iidl 


jLejl »LaJL» tl (_yJL (<uae_a Ij-Jj t LLaa3 Cj i _j£Lau CjLjjJL^ CjUaa-.^Ll.lj i Lla^v 3 ) (j\J VJ 

jUjj (Jj-L lSLJ! <— tAiim jub I jub . l lL 4 2 " L 4 1 j » \ juLsj <^3 .‘ A 1 j[>^ 

iaLuju>JI 1 '1 <>» Stl _J j L~ aGljljjs (jl (jl 1 1 iitcj iaL9^*JI (_)uua_jj_j aLujlSLi^jj ^a-ubj-i aLeju Lr^ 

4 _au iLUj (_yL. .[Gupta, 325, 323] Lbj_auiu 4 ,_c aL cjLj..K i (_yL. a iSj~ la*- (_ y^ 

4_jJj (j_a CjIjIj— all jLiej! 4 _Jl» X- oj— lUj La (j£j i Juic. ~i~ CjIjIj— 3 LlILub (jl (_y_Lc. ^a 4 I_i. J (jjLajl 
.[no-ui i(_£.iLaaa>iJI] L^j ^ 1 n~~ 4-Jal '"a- VI aLa-auJI (j£. Aana-U 4_La_Laaiai! 


a><p>»au) 

laLajla-l ^ua-^ J-L-! (j-° Lai .(_yj3j-*i,l ^gj )~ . i " tl (jrL I jub (J$ 

(_y3 4_ujJI j < r ablju <jjLj>.j jal*JI <A j c. j a i Mi~tl (jLa-L 

jal*JI (jl A^-L-t <~il jaiijj l^LII t^aa-allj juLsjJI (j-u ig Jl j' a~itl j_u_auJ! 

(jl j*l_u_i j 2 . ' I J_£ub ,4_i_a— i_3 j»LLa»l (_^l (jua j 1>- aLlj i^aJL*JI (_y3 juLaj J^-uaju > ■ <«•»■ a ^^JLst—a 
(J_jae_l ' < 1 ^ 1 ' j_ai_a 2 aJI (jlj iL-t.uL C< 1 m jt (_y_aLill ^a$Laa!l_j (_yjL3l _jl! ^u>J! (j-U atlaasLaJI J_jJiaa!l 
Ltjjlajj . [Putnam, 3] jL-VL La-g-La jl>.I_jJI <■ tajj^nJI LLLtauj i 2j5 <LJj (jjj 

(_y5 i/ASLau.) La jJuS aLaal*JI j»l£La-^M al j «La g\ i*(u,iVI t ti J Laa! LL1 Mi~itl I Jub (jLfl i(JL>JI 

(Jiaj L^uLa jau (j-aj i4_j^_iJLaj (Jj Cj.j.uu .1 Liu^uluJL 4_t_a— L-II . a(_ua_t_flJI ' 

.( jr LL (J^ jLaus 4j| Uu> 1$ jj| ( jr !tau>J! , 3 -Leuil (JL£ aU^5L>- 

allbjuv JllLuljJ C x Se. j3~>J I Jl 2_3 taQa. 4-LajILuU^I i4u>-jjj2,l 4_UjJI ^gj^Luua ^ L Lai 
Lu 3 j _*3 J3I (_)-u-l! 4j|j i^LieuJt (_yTu>. (_y_a-;i^ JaLiuJ 4j| ^a!_*J! Lua. j i n (JLx^a ( jr fl Cjjuaol 
(j-iua^jj J Lie. £ '^>-jl j-Lj ^aL Jl iLLLill (j| Juao IjiSub .4 _l£juLI CjL^juLU 4_La a-jJLil diL^juiiil 
A.a^.ta 4 _ t.a U . n 4c.Laa>JI (^1 (J^jj (_ya>-L>.| (Jja. (_yJL SjJuSJL Juu ^jLjj (ja._ig.~ lA^ OJ^ 

tL^JL. (_yJLc. SjJLaJI LaLu ^ajLj-jJI jj a (_yjJI (J^LfuXI aLaJLitau t - < use £ j)j_JLLa »Lai«JI . I 4 L- 
j-t t tia" Cam jl Lub aL-LauLuVI 4 _jL*JI . Lj.1^, til a|_L3j-l Sj-LLHI (— aSLZ b ^LiJI (jj aa3>,,a (jLbj (_ r 3 

(_Jj 1 aLp Laua lju JuaasLa-a tia. 1 (_ylla>- Vj iaLi_ai-*JI CjLjJasjjl Lr.aa Jua jLtu_>.| Vj jiaJI 
|ju juLsj ^aJL*JI aL>-|j (j| CjJua. Ijl .4ujl_La juLSj (_^l aL>-j (_y^ SjuLauJI LjJasjJI ^L JaLa_>JI 

jl 1 aLaJlie_a J_^*3 V CaL^eJ laLfljLHI juLSjJI ojub 2alj^ (jl alia laGjj-iiu (j^LlaJ CapJ L^jI 

aLu Lb^_al*J _jl <>Jub (j| 4J (Jj 1 L^_lL*_Laaul (j-a (jSLa -1 laLj^jjbjJ Cj5L)JL*J 

iSjuLLc. Lc_aa> (_yfl aL$j£Lau (^JuU (jl aU (juaJ Jua-lj »(_ y aai . aGjjJaU a 4 _jJ| (_ y a.1Z3 l^LII (JLaJLl ( jr L 
ja^Iu (_gjJI ^aJLiJIj II j-Ialll (jJJJ LLl aL-uxual (_^l (Ja. ( _ r 3 ^jLLL^I (jl LUj . Lj-la-tJI 

a| liljjl (j *Jj (^jJI (jJ-L-^fl jl..a-.llL (jj^-l La aLu_aul 1 ^ j a .1 -al (Ja- (_y-3 aULafl (JLa. Lj-LlII 

.[Kuhn (2), 6-7, 13-15] 
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4_uLm )l dil Jt-LLaJi (_£U ljj_L-a 4_La j_ii£l 4 —x^j I .lj_xl I jj_ j— a jal*-SI (jjla ill I JlA JjiSj 

alj^a.1 ' 1 1 (Jxx-lJ 4_il J-a. ^yJ! ^ jj ' (_j4c. pd A ' 1 " jl ( jjj-£j-i aLal*Jlj - r ' *" ~*-V' < 3j_iJi_a. 
4 £ j .^.tl ' ^ 3l ' La-l! I Juk jl j_l£. .cixae_xJI 4 £ a . J ^js 4.a.x tiL>- (lilj_x_*j (_£l jl ~< e~ V ^jLlILc. I 
diUajvjLlL (_xj*j ' a £ (_yi*_i V ^aJL*JI (jl (_y 1* i 4il .(jl ^Js Lx-a-Jxaj LL9j_*_a ja-Lxll 4_a >1, < u 
j-a ji£l . 4_ba-i I JjjJ I <>JljL 5£, (_yic. JisLfljsJI J . Kill 4jLc.jj-!j 4j|jxkV jLLjxILxjxJ 4jIj (41ijJai ££jLxj 
(^ j-Lsu V 4-(-a-(i3j 4_L3j_*ja dilialjJLLl 4 jI jJl_u LaJ aLaJuJI ^LlS (jl ^Jl j_^£ (jxxajj i—t-AJj n_dJj 
j 3-»- ja jj ta " ' V jaJL*JI jV i LgJ VllLILal j_>aVI 4JLjJL>- l _ y js (JSLdj (Jj j_-uL*^a J (JLej 

. [Kuhn (1), 237] I juk ^Ic li! jLxJL VI 4_lI5jJI 4~ljl <^~ 'I 

j-I&l dxjLill jjJill dlLj-u-it-x in Jju La jLL. 4 a x a lj C-l-X—u^s I x jj^ 4jj)jJ LxxxL-ul 4_iLa-"i < (iVL 
(LL*JI (jyL. 4jjLLall di I j-x-iJxj I LkJ_jeH3 (_ylill ^l-J-ie.jjLlLlI 4_lLxJIj (_yla,.flll (_y^JL*JI (JV Jl~i < uVL 4jI_L£. 
4-C.jJill ^•Lxxof . j_j£ (j-o (_t^>- L^j-laj J-J^l (— Lslj-a ^LlTu (j -a dJLixk (jl j. _(,£.. [Rcisch, p. 264] 

‘(_7-<»-L. aljj aLjJsVI ^JL^a-a 4jj)jJ lj_aILxxixa LI Jx.a ix xxl jjJ-jj 4_x_a£^lll 

( jr ujQJLi ( . tl Wia 4._i jt I I ^ xlajZiaj (jyltll (J4U (jl ^ylc. (j^*_a-3c_i ^ ^ jLfl i4-ti-u^a aj j_9-al (J^^- 

. aLAj^iiaa dil_d aC. oaljj (_yaiej i—iLsca*. Cj i >i_d [ 1 ^ ~a- Laj i4^jJI oLpJI i «L(C, j4 1 ) 

4_c,La^>- jl x i ~i u u I (j_c. oLlIuVI Cju-uu (_ 7 j>-_jJ 3 JJijI (_^>-J « JUtlj Mill)) j| (((jjL a, >JI)) ^1 (j_^^JI 
(_^l j_jae_i V JaLLi 3-<fc_5 1 4_ic. l_aIL>. I S^a^Ljua jl i^JLlo 4J l.jaa LaLal ^a-Lllj i(_£^>.| jl al ^ j a 
i«^SI^jJI»j la^^LaaJI » aI A a (jLila jya Jublj_L3 Jl*j I jX A . 3 J^AlLa 4_LjjLa Cjj LI . „ 

4-^j_* 4I Jj< i~i~ (_y5 ^Jl-L-U3 Jjjj ^ J ^ ' (_y « J j L 1 1 ^aJL*JI» (jl j_Ll (5jLfc ■ " al j a- j < t, I 

(_^_jJL>JLlj 4, a _i jJaJI (jl (_g^ i >ill ja_L*JI (_yL- (j^JLjj)) <ULj *— *jj (JjLso La-^3 ‘.«4. j LL-II 

. [lIILa] ((^,,^1*11 (_[aJ«JI (_yfl (yUiL >i II 

(j\a» 4jIj i^a-t-SJL (j^.a-.jli.a jaJ-*-!l (jl (_ylc ^ t >i_c I ^uk (_paj-*-i -4 , .ji jjl j < nil (_y^j 

U3IL, (j^ajj V (j^fcl IjiaJI a] jal*JI 4 jLL . Lkj_L£. L ^ ^ 1 1 ,~i ' 4-a-^ (j-^> « ' (j£. ( jr lieJIi 

j_a j a* I A~~ Cj Llj^-G lj.: t I u I ^_y 2. i~ ^aj. I" t ti \ La-ll 4-lLxJI «Juk aljj i n IL^ a'* II O-Je-iJI 4^a>J 
(.jjelLDj 1 1 ^ j 4 jXa"ill (j^LaJ (_yjJI CjLjJajjl ^1 _jj| JJu>o 1 1 Luu [4 _l 3 jL>- 4_i^ jLLIj 4-^C. La- Ti jv I ] 
JlS SJljLjjJI jj. a ill ClllSjLc. (jl Jj-C. • L^J-uLu (jl CjLj.la.ill oJLA (_yL. (j-uLij (_yiill CjLiaxJil ^1 jjI 

^aJL*JI di Lpe-U l^~i i ill (jl i_dJj (JILa . 4jj i°ii ill 4 itatl L^j ^ ' diLl£Lal j i (jjJ (J_j^o 

U~'j ^ d~ ■4- > - (_yll j-a-a m I £_y£.^JI (_yL (lx la-uk • ' ^ >j « ( 4_(_a— (-3 4_aj!a_La j_a ' ^ la* ' a ~n (CxjJlx>JI 
jajjj] JjIjiJ (-jLL (jlfl ( I Juk (3^J . (JjI J-xJI ^y£. Lkj^£. ^x^a, as (jl (j^La-l (_yiill diVj^J.1 

diL-je-ulj.~( < (i I (. alajj diLjLia (jj4 (Jj^>JI dxla_tia Sj.la.xxxi.il ^_(.S,II jl (j^J V JiS (3jjL*_a 
jalall ja-x_3 (Jjx>ii j_x_ill IjUk (jyLc- -(jr^-j- 3 ^LjuLuiI j_xiaj_a L^jLlJu g_je-^J x ll jL^ I jJj ( 4 a 1"( ^e_a 
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4J!jL*J!) 4 _lj>- j]j j , i uj i jx 1 1 a.' t L-jl^ Ijlt" C.I 4 JLjJlJ 1 L j -Je-U I j JLm I (JjjlLj (jj4 SjjLaJ! 

JaL jLl.II jji (jLJLmj 4ji3jj ‘.[Lacey, 106] (4_fL_iJ! t _ y lc. JaLi_>JI) 4-ijvjJjSLjMj [4_Lc.Lajj>.L?! 

. Lkj_i£. jjjJ ^_i3 jLtia a.J.2.!! jLaJ! <_<j|j_a £jl (JLaJ 4 jI (jjjjuLajJI L^,a> 

(j-uj"i i>dl (_t1-£. i_j a^J LiJ aj i j 1i aj t^j.a.IL jL^>l ij j-jr. JUX a (<LL*-II fj] ! juk (j-o (j-alitJ 
(_ r g3 i4_Lx2Htl 4jLlaLjj! i_d3 j-a£. (jjSL ^ 4_Lc. CjL^jglJI j34 4JjLs_a (j| j_j£. . (_y3^L>. L? I j (^jjlU 
(Jjjtdflj (^3 p ■ ■<*> 4 L)Jli 4_lI5j Cj Lae-U lj..*i jui I (Jjjjjjj (Jj i4JjL>J,! aJuk (J_ifu3 ^cliaej Ju>- 6j.x^i I 
i4_L3c_iij (_, a^j V 4 _ua-uUI diL^LgluLM (_y3 j«J-*-I! Jajjj (jl3 i(_jjsL>. 4 j>-jjj . 4-liLuj! ^<u3 

jLp- V i(Jj| JlJ I j-Lk j3l jjj (jl (^Jlj • Lkl xxiful (Jal 4 JLjJlJ CjljLa-a j| 4-la-ilaj| LilLuk (jSL La 

p Ltl jj| i_j |j . CjLaJK ii.il (jja ^JjlII aj—u. 1 La 4_£>-!j-a ( jr 3 Lull iLM (Jj^JaJ! (j » < n ->J (_gj < u LjjjJ 

(Jj i4_i3jL>.L?! aGjl^ls jl tjr a- 4III 4_al£j>.! t_-uj-uj (Jj-LIu 4. j aj 2, 1 I J 4_3j_*JJ 4JjJLU I jj-Tu V 

(j-o L_aJ-3 LjL (JSVlj 4_3j_*_a jJaj 4_$a*j (j_a LalSL>.| 4j| <_ j 1 >1 ^c3 O-U I j! l_£j jj Jj>- jjk 

.4JjLa_4 1— aljukl ' 1 L , „ ' JaLij (_^l 

VuS 0X9 ^>V\ \j\jOa)\ (0WX> 

i4_L_syL_iJI jaJL*JI 4_*_i Ja (jl—J i-j Ca3jJI lj_ik (J^ O-i-tia— al 

(JjiAS- ljr 3 (_pa^-ie-! La LlJLL LLj^f i3j_a^sVI 4_a1LjJI 4jUal_iJjlj 
joIaJI 4 >_c j-Laj 4 jIjJ £ L<jJl^>JI 4 j la, ill Lkj—jJu 4_L^yL>.| LI 4 

jjl (Jj-aalLI Lmlla 3 j| ,4 iJjuk 4 « j 1 1-" jLL. jl - I •»■ "n I L i U 

' ^ 'J '~'~ CjLLa- ~i 1 nL ^ a ~K ' i S j—Ll^ ^jl—LJv I ^3 . 4_i_a—i l 3 LLja_3 £^a ^—lTij La ^JjLu Lkj. C- 
Ju>J> V jCJ t ^ i >1 >J I ^j\£L L^jIjJl3 ,^Ss 4_A3l^ JUklj_L (jlu dlLLal uj £_y>.jJL jl i4_iLL*JI 
(j^a J—LSL Jljs- Jl3j ‘4_jJ! i_a3jil A •»■ ts*\ A ,>>l /><f LUj J_*J 

CajIc (_)j_uaJI £jja 4.aL.a^3 G CjL-i.ai.iLj ul ^.ic. ja*i {j\ La 1 _i3_j_a (_^| ^ i j "n 

4JLL3 4Jl_jja-a 4 -tlallJI Lkj—pj LLiiaJI £ya ijr a_j3 i_a3^_a jliejl 4Jl_jjAa (_yIbA i4_LjajjLJ 

JJJ ^ a j LI ^ -w^a. 1 tl (JJljsJIj ^ Lf J II ^ itl 1 ua^—C. 1 a < t, I fljJL! 

.(jjJjJ-U (j-a <— il lirt~i 1 11I 

oLlLl £_t^3j_a 4_i3yliA 4-jj.la.i.ll ^i*JI ^L5LL CajI^ ti! 4al (jLuJI {j£. 

i^£j L ' jLLc. (_ylc. Lu ji j-a i'il n 5~ 4 ^=aLLII 4_i3yLL^?l LL_jia^JI i)j£i V I L3 

j-3jHj (jj! l.Ijlc. -4_i^j-a jl 4^vj4j.Aa (jj^L i—kj^ju Liuk 4_i3jL>J! (jl (jJklj.JI . 4 _l 3 jLL (JS I 
JjjJ, ! 4 j>- j (_^3 <_i LJ ! -4 j-a jj l ajj'~>- 3j._ j-a L*Jl ! Cj Ij < a ~i 1 1 Lkj-jJjj (^Hl ! 4aj 31 1 L l j>i..a, I ! ^jji>- 
(^Ic (_3j_*JjJI «^jL* . .. t . L^la- (_y3 £ ■ ..Ml ^^^3 4^ajLaJ! (JLa-^fl Jjjv jjL^ajj S~tl ( y J a 

LlI ^.Ij-u-Tu Jl3j j l-g-al jLr~i.j til (j^. 4_aaj.|_Ll! 4_j3jL>.^?l (Jj1~>jJJ /t~il j i S*i 1 1 aJuk 4 «j iL 
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(_£jUJl 2 j I jut ij I j~lc. i l £ x a (J_aL*_l!! <Li_<-uLLa (Jj_uu -iLstj! j.L <“i lLj_lu jJaa 

.ujUo! L" ' ,i t La ^.lua 


JjjLi! (j-a s 1 se a i a Aj a ^ i j ~n ^ 1 , „!l tl jjl j i ii tl Ijufc (j-U*-!) i^ui»T (_y-3tia (j-a 

(_ylJ! 1 aaljt,! l l^LLc. ull J i~l l ill (^ylJ! 4J-JI)) (jl_UJJ - 1 ^ -*-^l till lie. jJl3 4_iajL>.^M 


(JjLu (jLuu (j-a o! • 3 j—jelll! c a alj-U \_^_Lo (^Lu ( _ 7 l!l Cj|j_illl! I a <ux *SJ i l_^_Lo ulij-Jejl 

(_yILllj i L^-tle. jjLuaj ( jr lJ! uliLualj-laV! ^-ua a (_^a ^ 4 i >ij (jl j) **• it! Ijufc (_ 7 i-£. 4_LajL>-V! 
lLU a . L^Jjjuu jl 1 14JL0 (J <^r,tl j| i I ^ <r ^LajJI III ^ i < n"< < Liup=-) i4_La jLl V! Lula! ( _ 7 a I ^ I « a 
(j-ulli Jia u-jaljJJ (_^a uajLH'iM (j! iL^uu V jal£u>.L) 4jj-a-,nia 1 <A alj a (jj£u La LJLe. 4j| 
.aUlaulaJ! CjLliljlia'iM ujuk J^». uajLl i _ 7 Js <>LSLa 
4_guLa joJL*J! Ijuk uliLs-Lu Jl_*j joJ .(jj^LlVl ^slc. <jj-^ O*^ JuLuJ! i_kajJl! j_a I j_ii> (3 -uu-uj 
(^^LjLV! (_ r c.3-!! 4 _i a-LU LluLluI Luuuus ! J_c. Jj i4_ujJl!I (_gjl ", 31L (jj^J La 4_j_uul jiLL-l 
i , „ t J a (jLi jj-a (juuii)) 4 jI (jJju LjJ 1 * ' ' 4> . 4_ug_ i_SJt (JjLulU (_^a JuaLi]| ^ ~ 1 1 j 

1 4 i g < HI t, | ^a_LaJ Ij L ' ^-tla jj (j I 4 _l>- !_ j ^ya (Jj i i_aS ! _j^a Li Ll! I 0 ! ^ ^ 

3l_u>J! (J^jSLui Lx 1 -^ (j'j i L^lLtlaukLLa j| ^jlll!! c a l"i l_a jae.jJ ^jylJ! L)!j 

j-jja ' 4_*^a (_£j-!! (j-a-lllj 4 1 u aLuJ.1 4_jj_uauJI SL l->JI CjLLe. (j\^ 1 4_uaj L tHl I 


ud jJLJL j ^ ' (jlj 4_uua_je_uJ ! 4 _jJ jJ-xLU (J-LLi (j I aj-U ^le. ( Jr i_j_i_i -i alL t, I 4 _iL^j . L^la 

. [ ^ (( LuaLla (_£ jJI 

cjLuLHII Ltj— lTij (_ 7 lJI 4_ua>L>JI LLla-aJI (j!— L-i j«£u>J! (JjJLo-l! 3j^.a oj . uk c< < n jt iLLSj ^lc. 
3le.Jua Cj i XI _c! 4,_c a_iall LLlaaJ! 4_ua^L>- jjLuaa j| CjL_L5j (_^l jl t4 j-ua _cl- HiHll 4jj|jji! 

(jj4 t?LLu I_kaju3 jlitj! jus !-^Llij Ju9 j»Lt>.^! Ij_4 L)^? ‘L^j-a ^lae. i_laj-a 4 _ylli ^Lscjv^U 
4Jl ui, .a ^a jo^u>iJ! ' (j^ 0 o' LUi (JLiua .4JLuula_aj 1 n~ (j-'- 0 '-! a>— *£. Jn •>' 


Ijuii JH ^>1 a! it, I 1 ^ajt,l t _ y le. oj- 5 Lh 0 3 '' oj^Lljli 4_uljjJI oLa^LH 


(>£. (a-3c_5t_i 4 j^_S ^a V! i_ia_j_a 1 a 1 ~ t>- i V al 1 aj a (jL^ (j-a_J 11 Ltla^ ~!l 

^.LlI ((_ y L-uiiAi I ) ;_gj. kill 1 j xlXI ^ ?r ^e-i ^jJ! Coa_jj| t _ ? _a LLl I jla . juk! j, All 

Lula 1 l^aju^-lj L^e.Lui) Cj|jj_ua i4_uljjJ! uliLtlal!! (j-a 3jjuta i_aa!jua 

jia jo£->J! 3^-«3 L)' L)L_uj_7ej 4Jlal i(4_uLou>.Iju) 4_LLae. i_la!j_a (_ r lli Lx^- j a Lca>.'i?! _j^uj V 
i^jLa (j£LuU l^j| 4ua>LL^I (JaLujJlt t-»l J is~>j £ya 4j^j i_ia! 

i_aajil (jl 0' L *-y ‘ l^la (j-olla V di'^jLUl L^la (J^ (^Lxj (JjIJlJ L^jI ( _ y l* J 0J 

j-a jl_Lal (_P3 jLl1j Lug-La i_a>L>J! (j_j-^ aj-a- a a i j_u>._ji! jl ^ j u. 1 1 uJiaji! Hu (_y 2 xl i (^jJ! 

. (^MlL I uliaj-a I 4-u! Jl>-j j I aLe-uajj ja-C-jJ! 


II 


S85 
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^UL 

flJSiljilUinll 


1_Lujj Vl <_j tJtJ Li*-o2a=-« 4_gajLLVl Llx>>flll gjJjJI gj^a gjla ‘JjLl < _ y 5t La gj-a 

(jjJ gJjLxijl a JL4> gJlLa 4_xa g_)LaLZi u lIILLA gj_j£L gjl (jr* .‘ ‘J gj-® 3 • 1 g <~il-flJ gj£. 

gjla ig_£j_».| .g_j-iLa.iV I g_g ^.~ntJi,l g_yle. gJ_jlj.Hl] Lui3_j_a tLtjpe-i i4_iflL5j j <^>-w g_£| 

LLiaJjJI g_yi£. L-aj gj^J-aj I jukj i4_iaVjLVI LL J>ia,ll gj£ 4 a,jS->. ^o-t-a ?ej V g_ y jjjJI (_jLLiii]| 

| j^j ^.ii, to.) U jlaa gjl .4_ajlAll L^jljJuLi i_ajL-uV-I J££. V g_ylll 4!uJ^>JI CjLlL 21!I Lkj-pj ( _ylll 
4_tH>j_C. IJl_lU ClUV gj -a gj fc» ' g^Lj^Jlj ig_jj/L_g_flJI _Jji gjl J mil I Jufc (JiLo g_y^ ijjLaol (_lLLaj>Jl 

2UL>Jlj L& ^UJLI 4JUJI JjUiJI <jV oLuZjJI 2UU g> L^J_^ ^l_g<A-,ll 


aUiII 


j 


J La LJLc. L^aig. gjtijall 


a^9\j\jiaa) \)X)o»auW^<^ 


i_kll ) ' ' ijja <_j ijJL La g_yl£. LjjJI «.g_£j^>. g_£_jiijej (_jl!l iCjLjjil Jo>-_jj 
jJ_ 0£SJ ‘~il^a gj^£i La 4. ual g_yjfc_J ‘ LjLjL>- gjja 4_i>. gj^ **l 3 -1 gj 3 ‘ ' £ 1 a 

gj^jjjjaJI ^LLl g_^a <JLiljj|_jll ^SLeTu . Lfcj^-i 4 JJlj>o 4_i>. gJSJ cHiLo-lLj 

1 uj<i > La^ La gj$ gjLa iLALL gj-° gj_jJ_j£La LiiVj .4 _j^_lj>JI CjLAo-*-!I g_ylc. 3_j.L_g. i all jaSLso 
gjl j— t4-g$jLall 1 i M -%. g 'jja JliJl*JI (JjSLjlJ g_y5 Liaal CjLijgjil ^ < «~ . I _g. l_g>- Lo»_jJj_4JJ 

Cjljlgil 4 j>-jj Jlj3 i4_uj/LlU 4_u_uJI i a_a^Ltl <_iLL g_y^3 i4jljjJL Jlj- g_yJ! g^Jj3 (_ h a5L^>JI aJJb 
. la Vial |ajir"u>i" V Jl3j iLoLLi L ali^ f’^yUJ lil Lu|j_j 4i JJJL tljjl 
'gj^3 ‘^'"*•'1 4^>-_j g_ylc.j . 4 -ujjLLo j_j£. 4 L» t 4^jlla_j ^ jxi.>JI ‘ Li- JU» g_yfl 

ijjjjLj/] CjLLujj-lU 4 ze^pc-us diLo^l«.a gJ-Li g_^a CjLLl>JI gj A a~ LoJiic. 4^0!^^!! g_p3lj^aVI CjJbo 
ia-ij j<u Jl-Sj i4_jij|jjJI (_palj_aVl gj-a i_3jj_*_a ^_i i_sVT 4_tJjl gj-a <_jjLLj La 4_a3 . [ ) ' ~\ iYA 
i4_^Lj^aVI diV-aJLl g_^Ju>.l g_ya j. i~i ' j_4jl£Ljl^ g_y5 .CjLj^XI g_ylc. \j L»~ (Jl)W-^-i“L I £ '1 a JljJl_*JI 
gj^ g_ya jaSLstjj CjLijjil gjl Ji_aJL*j LlL*_j>o g_yJ.ll 4jjjil t~-a A,~^l j_aJ» 4.1 4JLs»l ^aJLc. gJj-Li 
g_p3lj-aVI gJSi g_yj|j_jJI j._Ci>ia~ill gjji_^j gj^jl-ua a 4j^-VI aLqlc. gjl g_yj| 3 jj>-L<ji SjLil g_^ a i«5*g _y4oi 

LaLilml J I ^12*3 ‘ jail gjjtao gjl 4 j j AJI CjI Jjjil 4 LajLiej 4 iljjil gj L.A gjja .4jj_ifiuJI 

i_ gjl 4_l5cj>.jI j_iJl2j g_ya 4_uljjJI Jia itiJLIj gJl-ILa . [Y 0 ig_y^eja] 4jjiLujI g_ya 

(_iL^>- (j^AJ t4-ij k» a Clil!ij 3 _a gjjLoJ^J La-^jl Cj-jJ lil -g_yjlj3 < _P=>J-« gj-® g_yjLju jLiL 0 W 3 J 
g_^3^..’a-...4 jj J...3.0.J 1 1 — Jaj| . 4 ali ir a (3^3 ^Jl—iLsI g_yJI 4 -Ll_ « _i g_yjljj g_P=>ji ^gJLLi (j-3j_a 

ajL^so gjl_j i4_plj_jJI g_p3lj^aVI gj^< « j j 1 Li ~' j ~ 4_i_a-ija^>- < i_al 4_p_j_t^iJI 33-^ ^L>._jil 


4_ulj3JI 


.g^aL^JI ^ II 4 jL$j (_|j^ gjiJLsJI g^u. 

IiVV-jjLVI gj£. 1 3 A.CIt 4^a J-J^l ^j-^ 1 ® g_yij-a VI (JjJLtjJI 


i4j^j_3ej g^jil (JjLjjjJI gj^a 4j ^g< g_ 


y-Ll-aVl gj II tl g_ya 3jj| gj 3 ~V. 
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(—Jag. Jja^j All j-a jlgga «l li! . 4_ubLi!La 4J9 JlJ 4_uIjjJI (_palj_a^?l j_a j— - Li ^LI I < a l. A ~i^l 

t _ 3 -LL0^?l (JJjtjJI j^fj . d t-»l £ / ,.l jl jbL>JI t _ y lc. JaLAaJI jA_l jajtlll JjjLa jLvjjJI 4a*ljJ i(_yjljj 
( Jr 3 (jiaLgJv'iM CjJ_3e_l La 3jl_g ij-Lg j. Li XI I 4_3tjLlj i_3j_*j Vj i(jj-aL>JI j ft <“<tl 4-l|ju 

. I j t ~» ~*-j I 1 3« a jjSLi >— 3 j.i.u 4jI ( jr i*j La ijjjijLujJI j^ <~<tl 4_)L^j 

4 a j i—ulji 4,1 , j g jjaai 4 _uAj J-ir.~i < J jjj-gl£ (JjAlaj ij-j>-LIl 1I (jA>l_£a*^M t_-i_LJe T ij 

(_y3 Lg-aljAeaj-u! jSLa-i 4 _l1Aj ( Jr ibj i((jLL>JI L^La- (_ylg (Ja"i Ci" 4-g-taJ.I j!jJj>. (_ylg 4a_il"ia 4ar t >i' I j 
(j-^~»- 4 a ,,i it) Ijub j_a j.a x ts> aj_a» AJIj! 3tl ^ < >» " ' j-a (_y]jVI 4 j}L!l!I j ^ /~,VI 

j-a j$-a-i 4 jI La-£ t j\.I>JI t-JsljJal (_y3 1 ilag <_ -i i Jlj9 4jI jag. . (_,jIjj J jg LLj*j <jL^L>. 
(jaiSLb 4_jl_3 icdJj ( _ ;r lg , ( _ r Ig_aVl (JJjtHJI j— jg. 1 4 A A S, jSLgJ (_yl!l 4_pljjJI i—iUagVl (J^ 4_3 j-jl-o 
(_ pal 4 a-l j-a jSLaJ 4 jVj . Lfrg. i AAiSL ^yjJI (jalj-_aVl 4 ijii‘i 4-9jJI ta-g». j-a (^jiaaVl (J-iLtall 
^"aaj (j-ajA- Ai"i 1 jlgLaJI ^Ijj^?l j-a J- L2 SHI Jag (JaA_All jLAL>-VI ^aaal i Llal ja^lj iL > i u \ I 

.[VA1-VAY t Jjj] 

4 j S~«tl cb ^j3" ^jJI ^jjUI jjjJI (jg 4 -u^a-i. se . .~.~tl cLuljjJI diLugll! i n i 4_i|j_i Jaa-V 
V Ljj. J^l C. 4_cl3.~lll C-ll j3k~.il)) (j| (j.AdU-t] (Og-j ^>-1 (jJJ JjkLli (_y£ ljoi*JI jL_JLs*I 

Jaa-^? ,«4 _3jj_ta (j-Sj jaJ j-ikljli (jg c aAi^l <Jj i(_ ;r ai*-il II 4_i 1 nL<-al (JjLj/J i— x i >ia-,4 

l^j| .4ailjj (jg diLa^LiLa (j-a (jSLaJ l^j| (jr it^j V! 4ailjj Cxxjx-J Lub 4 _lL 5HII (j| Lbaj| 

t~il ^ j /~. ^ J " ' JlS (_gjJI (_yj!aJI (Jj>.JlI 1]| .4^j_t<3 4_La^_*_a 4 -Lli.uJ (_£l i«gr 1 ut.t )) jl ~*- A. ~lt« 3|j| 
.4ailjj CjLlLAj (_^l 1 3jlg (_yg Ji~uxt~ V (_yAll i(_pal4>.'i?l t~il jl -|f (j^-*Ai Loj! 4_iSjL>.| 

CjIjIj^ iliejlj JlS 4_uIjj CjLajL«_a (jl-aG (jj! 4_u-a_tic_ilull ! 4 _ljIjjJI CjLlLAIlII 

4_uIjjJI (jl L>JI 4 Jt-ula-i JjblaJL^ ij^^La-Vl (J)J^ 4^J-*AI (JSLaij .4£jLi 4_L^jL>.| 

LilLub (jLi (_j-4uj JlSj i4_ajVI 4 £j_*A! (_yig Jlp. (JllLa |jub .( jr £jL>- 1 ° jLiejl 41^ /4a 4a»ljj V 

. 4_Lg La-la- 1 (_yIL>. jl 4 _lLiJ jl 4 j a\t -b I <_il. 1.1 u V cLala-a gj|jlj_a jLielit <_ j Ia-..~il 4_3e_jj_>3 4JL_i_uj 
.^jjJ,t jLpJI I JUb (jyj-p-I j^>-T ljO^° (J^LluJ Jl^ ,~,~tl 4 jjIjjJI CjLlIAjJI 1 tl *C~ 

(>^jL*JI (_ylg 1 ii II Lbj _ llj (_ 7 jJI 4_t_a_LflJ! JjL^J .1 (jl 4JLbj (Jj^? I ji^Lb 

^yluuj jJLs t^j) 1 nil i>JUb (JlLa Lbj^jj CjLajU.ll 4_Lajbl (_yfl d£LiaJ V I Jub (jl jag .aLjjjVlj 
(j^a 4 jI dJj JliLa (_g j~i i xi-L I (_yig 4jb j-i.jIi.j3 1 3alj a jAelLi j^a ^LlSI (_^ L^Ajlijj 4 g-%. 

al_Lil (ju 4 ^ 'I i~„~, a 4_uljjJ! 3j 3 ,~,tl jj^a '/W , \ jl ^j-mll <>Jub L^jj^j (_yA!l «CjLajl«J.I» j^_ga 
4a£j_g (_JjLgJ (_gl (_ylg l 1 < alia Ijj «4-ajLtl,l)) i>jub (JSLfiu Jl£j ([TV 0 i(jjiAjj] Jl^-IjJI (jalaJI 
4 ^js>- j-a . 4 _i 1 u I jjji j-iTojJI jj^ Cj u Ic. i4-uL-jj^I 1-Laa5 j-u Jl 5 I j>3 4^^ jg LgL^ J (JSLCu La j jS 
(_JJL*— a-1 1 j^? Vjl ‘(J^LaIIL SjjJl-jv 4_uljjj| ^j—ljoII Lbj_pj (_ylll 4_ga-j-5JI JaLxxJ.1 (Jla3 1 jj_>. I 


II 


plnll fiinih 
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! J_aL9 Ljljl l^Ltia (J 44 J 1 II (jL LI L»_c 1 u iL-kjSj-a (_£) jlitjj? l x LLa ljj_aa c)-^ J<j ^tL 

(jjSj (jl 4j<^w4»- .~.~tl CjLlLSjJI i 3jtlCc jjLa (jjf LuLjj ‘. Lkj^ljj (j£Lo_i CjLa^lta aljj (_ya.ctt.jl (j £. 

(jlji nil I Juk (J La (_y3 43 j*jlII t_ X m (jL tO-3Lul Lo^j i LjJLjj i jfl {yt j-j^I £-j_Li3 (JjlJILa ys 

» lie J < >1 (jjJ (_>3ajkL-La i— jLitljl £_a L^LSkIL) (_£jj| ij«5L>iJ! (_£jl*j (_yJI ' jl g a~ ^ dJs 

. 4_a£.jG (je. 

^a^-Sj (jl ( _p 3 j.~i o.j . I g, le (jglL>-LjJI (_y-!l 4_pljjJI dlLajlaJll Lkj_a£. 4tkj i j~Ii A (Jj_t_u t-£jl_uk 

4 il (j* j" 3 J_) J_e CjL_uIjJ ciJLLifc (jl jji c jUL&y V tCjLa^bua (j^jjlj^JI 

j|j_ 3JI (j^j is* •»■ ' 4_)lj ^-lLlTu j-lx>J I i4j_jLLa ti ' . 3 JljL-»J.I CjLoj)! « U t>Juk (Jill V 

(_r^ (.yjljJ-H ^ Tr„,"n lj£Lik . [A*Y ‘(Jjj] (j-J^jjM (J-t_3 (j-a ojliejl 43jJj (j^J L^-*-y L^LJI 

(jl (jl^ La jlj49 jlitjl jjx -1 4jj 4 jl (_y£-3J ^4 ^> -jj Jt9j t(jg _ ct * a i . l Lkjj-aJ (_yi!l CjLajl*J,l £jj 

(Jji^- jlii-a 4_ulj^j| CjLajlaJJ (jLs t 1 j_ik . 43j_^». yS (Jj^>*l CjLajl*_a ^04 ] Cj^i ,u_ 4J ojjcieltJ 
4_t3>j_e l4J^? ' <>"lj iLLajLLI 0^.y~u.A j I jJa jLiejl (_yj| 4-2t-L>JI L^jjLjI (..mu 1 LmLaul (_yjajL>.| 

.j^T (j^>»j 1 1 1 1 xia. (_yle ' £ i-l - '* ' 4-ta4k I J_tS^3 jl t ' ^ < a » ' (_ 7 le ^gTcSLli I ^_te jls t_<e.jLli] 

1 (_,. 3,<j Laj j'jr jin II aLjiiljjJI CjL _cl3~ill Lkj_pj (_y^l 

3Jl£. (jylLc. jLiu t4,_c a._c~i. xjuj'^I aLiJjJI SjIJlJ lIILLA . IjLjs-I J..J. XS1.J (jj L4J (jl j- C. 

4j| . 4_a jJLa d j 3 ' «(^jl 2 _>.)) (j,n^ «~ V (_yj|j^jJI ^ jll (j-^»l •»■ ' (_yli5l ((CjLaj't U » . CjLjj 1 Ljji >3 

jLSj 1 ' ^ ~ «j iiaj 4 j ilA 4_eale CjIjjJoj ^le 4 < » 1 nj^a 4 _lL3j 3j_4>.| ^al J_jr ~ , nb 4 ~l U<-w\l a j_usj-i 
(jLfl - I lo. 'I - 3j ^ 4Jub 4^J (_ r 5 Ljbj3l Cj Jl^>lJ (jl 4 ij t^~> / tl I q'i a (^jL*j a. 1 1>» A. I (_^| (jLa (jj^Li 
4jj^cjli_a» CjLlaj>- jLa L^Lutj La 1 jL-al 1 4 UU V JlS 4 2,j ^s^j-OA ^3 LHU 4_i3^e 4 jL 1^, ->• jLa 
(^ ^£Le T u (jLLalll 3jjJ^c_a « joj I 4j_j » I (_£ I j j-j3*_i (jl jjjjjJLaa n-dJi (je. jl x 3,~4 .((LjJij 

I Juk (jSU . Luljj ' iLf (^Lu LLiJc^ ' (j ' a-a» (j^ 4AAII ^ ! Lfc^jj-a-i Ji>d-i 4jliclbl 

. J_iLt>a (JSLuJ (J <^~ 1 L^lLaj. j (Jj^sj j? jl i"i~ 1 nil ' ^ jll (_^aJLtJ (_yjJt « (_j5 LL>J I » (jl ^uu 

^ \j 3 ~ t L l si (iLLfuj (je 4ibJu>- yc ^Luj oJaja LI 4_l2j£. 4JL>- 4Ha^j t 3ajt,l J.Liii 1 LusjI 

(_yj|jjJI «CjLLu^ jl__a» y\A jl !ju>* (a-a-u_p ‘-^Luk 03^ .(_jSjLi»jf! 

,4j^jJl2j jl 4 j^jj33 I 4JILJ (_7^ll CjLajjjiX! C-ljL£ Ijl La 4 1 u as jjk l$jJa ^ t4_ca_c3.ll «4 jIjT»j 
(_ y a. l «. l l i^ljJI JljJl_^_I) (_ 7 -3SLj jf «(jJl 3 -%■» (ja (jrC_u_*Jll (^l (J-aa-J La (jl—fl t lj— 1— ~ »- 1 j 

t3j-^.Le 4 J ^1 j a V I jjLSjJI OjI^ Ijl ■ e j-i-uLUl (_ySjl_>.j?l c 34^1 1 (je jl 3a a t^-tsa 

(je Ij-j5c_e j-ii-^l (j_j^3 (jl Ls t Lkj. tti 3~ ( _ 7 3il (_p3j)j_3JI JcjJlj>o (je. t4jjjL_j>ojlJI |Jcj_a (j^J 

I JljJ.1 C 1 c 4 j>. (j_a (_ylc tc.~c_) j? t4_jjjJI oJUk (J^ aj_<3 (_y^J 1 1 JcSLtk . 4] cLL^j-tlli j? ( _ 7 -a- ; 43 c_3Sj_a JcjJljso 

. Lk (j | I 4.cl3"c I J I ) 4jj IjjJ I (jLaJ 4^ jL>- 1 4,_u3,4 ^ I jojjijv yc. ciu Jlj»J I 
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Cxale. . 4jig.ll CiLaLu-uJI 4j jla jlsc . Ciltl ClLaiUllj 4 j^>L>- diLiiKilil 4_aa 

jtjiajJ (jJ, CiLla-ab La ' g a Jl sea < «~ Jiiia CjIjI_lL>.VI julll) (j-UaLlJI CiL^ul 

(j-a i t-»" 4_j--aj£L>. CiL_C.Lka jl [..->• CjL£j_Ci ' >1 li-lLufe .4_uljj CiVjLlbLL ^ j ~nl ,^,\ 

^_yJ! jLiLLs-VI 1 3j Ja9j i^J^juVI i 3 I" ae ^ (j-a ^ ^ CiLa^l*_a (_y Lujj (JfLli.i LgajLa_C. 

j-Lii* ^yJ! jLlLLVI I jufc (j-U_<-uljJI (Jj3"mi a (_p=>jau (_£jJI j_aVl i [A * T iJjj] LguLlLa 4_aula 
ii_dJj (JllLa .4_u*ll jagajLfcJ-a i^£. jJkil! i— a i jl—t^sl ^gl.jlAja jl 1^.4* a JL9l_*l!l aLgal 

4aaa.il^b (ijLslJVI (j-a ^ la- . It. I ^kjJI jlia (_p3j^a 4ajJ (jl 4-uljjJI £_jjjjJ,I (jj j" i n l (j-a (J£ jLLa 
La Jlj 1> (^jl C. \ Ij_lJ»- | 4_iSoj— a V I SJl^cJIU CjLVjJI (_^a Cas-lj Ltlaal .4_a£uj_aVI 4 _i^j>JI 3_jJij| 
ojuk (jU La i[l AY . (_^o n_gj.» j xi. T I ] 4_LLo>. Cl I ljLlc.1 (jyic. 4,i >i < njJLI 4-Bj. 3 "i 1 L 

. LgajLia 4-Jjfcl Cl LiA-aaj- Ci" (_y£. Ji~ii >|~ Sj-Alla Cl JlL Jl 9 4ajblll 
jl 4ajLaxial 4, i >i i »Ja (_g| (_ylc. (j-UauLiJI (j_a jafc La£ i(j-LaLHJI CiL^jCu <j-a (jl (Jjaia Ja9 
CjLa^LJ.1 a Jufc (JLa - 4 j »^>jl- .""it I CiLlL2jJI Lfej^ja 4_taljj Cl La^la, a (_ylc. (J^uaai>iJI i4-ua_jSL>* 
(_|a->iJ Ju9j i4£Lu oij 4-aaljj (_pslj-al p ^ s. t g"~ br_C I 3L-^> (_yic. (j-a_j3 (jl-aLjJI 4^j-uu (_Jj»_3e_i Jl^ 
(jl (jj4 (j-a ja^jljjS 4_ia 1~ (_yl^- (Jl_j-a^?l (ja Tij jlj-^l £-« Jl^L*Iu SjjLuaH ^*^1 4i >n nJJ^I 

(jl (_pa^laj IjUfc (j) Ja ae. I*' (j) LljLi (j^>-lj • LgjIjLafcxi ul dll JijI^. (j_«a ja^3j-a L^i^-aa 

ajuk (jb JjLaso jJa Lul (jjav (^a iCiljlj—flJI ajufc JiiJ, Jl-l a jJI £b>»_jJU (_£-im Ji_*_ij| (jj^L 
(JjLa><j Lgjbj '^^~j'l - " 'I ' (j-Jj V ' flj a Lj a jf L^jjLa^. j_a Ci L£^. Ai 1 1 (J^aLta ( jr a aLaajJaJI 
(_ya 4ab Lbaal (JjLso JlS . I ''jy 3j_iL*_a jl ^LauJI 4_xj>-jLj^> jLiHa-L (jj^-a La 4. t.Ail 4_uljjJI 
(jjiaJl i(jSJj .4a4La (Jal (J^sIjjl! jl j~ c I bJLufc tj^a (jl (_paj..~io.j i4-a$lj..~u~il ClL ja (_gi ^aJbt-a 
l^jaLt (Jal Ja CJLuk jl jJ-ia CjVMaaLl (j^a ^Lla JaCl (^Laa (jl t^MaLl (jtai I jak 

I iaal J a 4 « J lU ju JL>o (_ya ' ^Lta J « 3~ 4_Lfl_>JI CiljjL^m (jl Lbaal (jlaa Vl ^ ' j 1 1 -*■ i (_ylc. jcal 

(jjj 4Jbc_t^s (_p3jJLaa La (Jj-av i_ajL>. (_yJI LlILL ja>-ju uialjJU aJufc i_ajLlL>.| (jlj i4_LajL>.VI 
$^(_y/ aLu.all ja^>iJI 4_aJaal (jaa 4l_ia.' £_^a Jj <><3~ JllLa^ 4-Ijkju 
4^ja«_a 4_La-aujJI Cil^asJI ^yia a Jaj.~i Luj tiijp- i^ljjJI (jJ^. (jLL2J,l j-a CaJiaea JLa JaLa-a «.(_y-4u 
j^aa (jJ (jl III La^J . ^.^.~ila.| (_ya^aju jia 4_jaljj i_al Lac. I 4_aLitaa ja^aLaJ (Jal <^i ~°i 

i^l^jJI (_ylc ^ajL^aa (J^ J 1 3~ . ., a ^ A i jLal£ Laaljj Lstxn-a CjL^jsJI tfjub < < ' L»~ (_yll>- J 'j L Ctaj 
CiLkLc. (jjalau (Jl Alai 3 jV_^a ^aaa>JLl jJaLiea (jl (JjJ_lII . 4.a,ni'La^JI ‘ . I L> t, I |juk Cilj—ub (JSa 
(^Lau (j-uL>JI (jl (jl i ~i i ul jJ IjLa idLIj (JLa-a .3l_ia>JI jiiai jaabj-u/l (_yl£-J jJiSu 4_aaljj 

L^jjLL (jJLsa La LlILLj i4JLJa ^1 ^C. I (j-a jii^l 4a <— 1 L i^>j,l (jlaxi La IjjL ^ jJI tiClLmla (_paj_a 
Jlj-uisJI ajJ,l (Ji3~ii>iia (jj^a (jl Sj^a (jl i(Jalai,l (_ya ^[IAY . ^ys i(J*j>Jl] Iji^a V 4as-j-a>a LaVT 


II 


plnll fiinih 
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.jJlSJL! 3 l£.JLa (Jal ( 3 is ^pLa (jj|jJ>.VI 4 _aL. Ls-jHiLa LjLH^ m 3 ill ( _ 7 Iba LaJJJ 

laLppbV CjIjLlIc.V i L a 3 a ial£[jLau 4 j <>> a t _ y Aj iJp-VL ^ala .11 4 jLau_a j-a VI Ija^j i L a Uj 3 
(J ' aJb_p_u Ja>.|j Jlo£. J>U. 4 jL) jUIa ^ ' . aLp_ibl (_p 2 J V CjljLililV (Jj 

(jj-iej g-a^-a ^.jc. iSjVjJI 5j_3ca>. aGjjlJLa iSjLstoil CjLVjJI jJ_jJ (J 3t-» jJlj 

£j_mtl OjSLxjj J. "it 4 (j-^J ^_aa jJ (jjl LLa . [V * V 4 _plj_jJI UJi_aIj -ug % al_i _3 

a_3j_au (_£ jJI 4jpb iJujlZ tj ipjiLiJI (jPJI (_palj-aVI (JpagLaj i a, m^ £ya 4_uljyl 

(JS I ^y.lc > 3"t | 4_a>. j (_yic. ) 4.._ila. ^ n\ ^ILa j i aLi i_i I <-■•» j ^ILo^ i ja-g-aa Ja>- 1 I ^.ie. ^ <-^» 3 ' 

p^aal I a i 3"i*>.t jUgail jpsE_a aj-U 3La>- ^ j 1 ^jJl ^(aLaai.1 Jajl 3 -a. j-uj V ^ylo- 

(jj-gJI j_c.LAaj 4»ia< aGLp. 4 j 3 j (J-*-?tj (jLj l Lt a a K,_i. t~ ij i _3j_au aj-U aLij_a jjLj ^aJL*JI 

Uiil i_i£p^J 4_j_j£ VI ij»|jaC.VL 4_aL. ^_j£a>Jil J-aasj £-a 4_*_agj 4jLaLb (j-I I ^4 jL£L!Ij 

^aLaa (^yaLaaxSJI 

- * ' 33 1 1 | Jub (JlLa j^paJ (j| aLuljjJI ^j_aiaaiJ ^ i I n~ I (j| La aLl jJL2j Ja9 ' J.'' at, I 
JaiSj laLailjJ yt ic. M-ag| (_yjl_*J V 4-0*1 (j*a Ij^^ 3 i-j.x\ \ JlS al-ji. LauJILau V I allLaaijJI 

( itfL^LL (j-a C< 3.1 L l^V X >1 >J I V i<(jl_l£. ^.l^ap) ^Jja23 (J^l ( _ 7 lc. L^-I 

. 3_l a allLjjj_a (_j| Jljaaaaul t^2t L^-a I jLelaau I 

JU>. jl_!u La-ll at-U^-aaiJI ol_>.jJU alj_>.Ll al L <~J t, I A j , nLauVI al j a>\t -L*^l al j <>> 3tl 
CjLVI (j^a La^L^ IjJaC. Lajsol (j-ljUl j J t 3 a ' ,(j^-a>a!l J LlTlA- I L^_a I JaieJLau I 

. ^_y^a-» I aLl ^ aiajl Ijl £ ->-l aLalaJU jaLaillj (j^-' 3> all (J " t— sLaiaa^l al j < 3 ~ 1 1 tfjub ^IjaielLaul 

ijV. a>i 3j ^jJI (jjaL>JI (_ r ic. yl aa TeJ ^jl ^Jl 4jjL>JLl l _ r 3 Ij. a ~< i xij ^jl (jl x j, lag i >ij La-^-ll (JL>JI 
aLLbl (j-° J-i^ (J-alajj ^jl ^j^-jJ. 1 (j-a <_>aaii I lallLaJI J|j aL^^Laul <~£j-£- j-a-Ia3E-a . [A * i ‘(Jjj] 

< 5 JjJlJI ljufc 

nj}La^_ 3 j (_^jj| (jjaLsJI (jjs (jjj jVI atiLj ^ _t 3 . -JO ^jl Ll^.j I aLailjjJI ^.j> i ll JJ J. 3 .a j 

SjJaLl 4 I Ml" II jl (JjLLallJI 4j Laaaa (jl <— aJJ V .J_J^jJI al-aial (j-l ia IJ iliiLI al_au_! (j-l ^.la I tLape-l 
jJa .J_ca3..1l I jub (j-a aLjJLjj>- Cj^LL Jj ^V <JjLaU i_2aLI jjJJ IjLLu-aul jla^Vl 4,_c isi, a 1 1 Ly Jh jjLajl 
aLaJj^JI 4 j^I (_5-II 1 4 Lai t nl aLa^JVI (jjLLoJI ( _ r ^ MaLjaJ 4,_i <3. "ill o'jJb (jii*_all JlJseJ 
ljli\ k-^4i^ 4^aJ^UI 4 jV|j i( 1 njlj_ac. JT) ^ 

aSj ‘.(o *j i\ njjj_iiil) c/ 1 ^*^45 »ljli\^ li\ ^ 

jj| CjLVIj J^^jall a. 1 1 *i I ( jr 3 (_J*A 'ik.ll (jjljlJL (jl X Tl i— jLai II V L^-tig. (_p3j_ IL*J 

J^alj JSLauJ V alJ^VLLjCall ujub Jfaa (jl (JLiij Jl^ abl ac. . (Jjj. Axil ^>aU 4_lL. diLfljsJI 
V (^jJI a. i ■a- . i ii 1 1 ^_i 3, 1~ ,yc. iJaaU aLap^ ijj i c 3 1"| ■jej V ( _ r ^-3 ijjjLiJI <LH j A a ^LL Jl 3 j-aVl 
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j^jJI 4 j_mj (_ r 3 f_j »._ulaJI (jj! (jl La£ u±j-lJl!I (Jj-ia 4l!l £a (_p3jL*Ib 4 j I j Jljj 

lIiLlLsjJI JlSj ijj^jJI ^Ijjl u 1 (_y3 Sllc. 2 <^>4»-" t,l ii ij)^>JI uiui.) (_)22ej Jl3 

. I £ '1 <^» ' ^1 jja^M SlLc.^? 

( _y3 ^aSLtlLl 24 \1 <^»t,l (JaLc. (_i£LZl 1 ^(.jua CjLlLSjJI <>JlA ( jr 3 (_jiaJLjJI Ji5e_! Jl 9 ijJjLSJJ ( jr 3 

^aSLa H ll (jl La£ i [A YA ij»jLxj_u_j-u] (^IjjJI CijJjjJLj (_)2ai-jJI 4,_i a i nj La i(j-\_L>iJI jLlL>.I 4 _i I a C 
(JL>- (jAajJI La-^xJI LjeJj (j^LjJij La-Aj idiL>-jjJI 4 Jl*2j (jjM-LaJI (jjl <Jj^! (jOLsJI q “ *>• 

. Lag-la (_^| 4 _ t 1j2 <jxi (ax*-i3 Jl 3 4^jJtl 4_LC.l_aa>'^M (J£LaJ,l ij_j£i f ^ 

j^Lju 4_Ll 2>. (jl i 2 Ai~K ' (^jJI aj-tl ^Ic. (jl_£ li| La - Jj 1 2 t, I j nL>JI (JIJ—luJI Laia-il LiJLlA 

(3_c o->.j j»L2i!j 4_4^j_a l g , iK 1 4 j t uLml 2Jt ±jx a ojla . (_p3Lga^l jlj-^ ‘- )L -= t -y o' LLiljj "^^LilLI 
j^gi^i V Lg.il La-^ i4j£La-U LgJ^L- l g-Lc. jjLaaaj (_ 7 lJI tliLailjJIa^M (j^.j LgiL-LlLp- {j£l lIljJlsJL 
La LjJLc. ijjjLjj (JSl (_ylc. LuLta-Ioc-a ( Jr 4 i(_paLgj»-^M jj' (j^ i4_pljjJI >J.Lj (_>-3L». 4l>-_jj 

(jl LlA Li.uji>. . 4 _lLl>. 1 ' 1 1— . a~ T qj_iL*j 3' 2 L-.T i_)Uo^ 1 i I -> i (j njlj 4^_uo 4_i£.La2^>l < iLuaV ^a2-i 

jl jJiJI (jl£ i4j 9.1 jJi^l 4 j<^»j 2»- ,~i~tl 4_uljjJI lIiLlLSjJI Laj^jj (_y2j| tlila ijJbtJ.1 Cj-iL$ LaK 4 jI Jareij 
2^j i.t , xiLu Lilli* CjI aKi gl t~i iL^L! 4_t^j_c. ji£\ 4 lOa 2~ ^jJI 

(ja Q 5j*itl ^ja 4a^l^ 4avjj Li5^ ^ ajJ.1 L)' cr’-*- i(2A^>Ji j-a c.j 4 jjIjjJI 
(ja j t 2 ' 1 4j A -»- a 4_j^ 4 t^»l S < ..I Lu_u jJLi Jl^ jjj£Li jjl Julj V! 

. 4_x^^L>.^flj al j-»- ,^tl jJsL>JL! 

2jL<-w Jjjta 4 _lLl>. OjLajJLta 4^^^!! < n U j»L^au! O' O' 0 ‘^■_ Li L.>- L0aj| Lilli A 

LjJLc. L— lLuaij]| 0JLA (j-° 0_2>r!-^ <5 “'-^ e -y tS’jl-iiU l_2^jJ,l . ^1 mill iiVl 3 _lJLaj 

( _ y lc. aljJLc! jaAJLic. (JSLaJ (_y2JI tj— iaJ 4JjLj^aJ L^aLLaa ( _ 7 ^1 uj ^jl (JLa-IO>.! (_ylA. 

. [Y* \ j.jjti.11 1 igj'a' ^l-y S^iaail Ij^Llu Lp-jJ^u LiJlsoj 4 tMI SjJaaJ! 

<_i^l i nl (_ ji.-jo li_dc (j^-*-2j i4_lL2j ijl ^a ' O ~~i ^HJI i 241 ^J,| 2 » .U (j-^2 La— ^-a 4 jI j_j_C 
3 A* a t L) ^ mi I i Jjlm | | Jl^_9 i « a^-au L* ^ | a^-La )f ^L^xa I Jlst, i j o 1 t". i 1 2 1 a *>*J L) L^jlo Ja L lxJ I 

4_!l_l_lL3 ^ lc. (— Sj-jljJIj ^-a-LuJ (j| La LuLi (jAjljJI (JjLsej Jl£ .(jJj-AJIj J,_i ja>l 2~ilL 2 _jLulII (_y5 
i4_ljIjj CjVjLL>.l (^Lju (jyiiJ' 4jjL.^?Lj 4j|jjJI LiJ (_yii>i..~M (jyiOa. 4_plj_jJI £_j_jaJll J-^C- LL2Lijj_a 
<_i ^1 j u Li 4 _j1aL>JI LULlc. (ja j 1 a I 4 i4_Li_*_) jLlTljvI (ja (j£La-2j jl ' ' ^ g a.1 (_y5 £j_Jaia 

i>Jub t 4_2jLa CjIj JlS Lilli 4 jj_lu_i lIiLjL^ (_^ J^-Li (_y2L>- Cjx.L V ^a3 ' lip r 

j^Llj 4axaa^ uj-A -(jLjl jl i— ilj_cl Lbj— 5 j V dll -^JL >i a-i a "i 4 ~ij.li J. ja II ^LLLi (jC. lIiLljI^LII 
(_ 7 lc. Jjlal c a 4ja (jc. oj^Lai (_yli-ll 4aj alaJI ,jJjaJI Lg-u. *J 4,_i i 2" J lii a j (_g jJI i_2^jAI 

(jl (_p3ljZL3l (j£. (a-5tjj (_yilJI iJjJj-JI jJlx_lII 4la_3Lc.l L_jSj_p L^j| j-±C- .4_^jL>-^l j^L l Jl J. I jl 2 i~ i nl 
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CjI«.|j_».| JC.J ‘A < T tdl CJjljgaJI (jga SJLjoLui l-ojj] c_£3j_uj L ^2_c Jt-i Aga»j "c 2, a CjIj 

. [Brown, 87] ZULulcdl oIa Jla £jS$ (jjj Jjj>o 
jj|j£. i l-i i **« ' Lajl j^jJI t 3 tl < „ (Jj j3tl (jga AjjLc.jI Cj L tjjj Li i U Jj. i a ) LLpJ tJUJI AjLjglajj 
jjsejj Jj9 j-jIj-^e-1 A,_c2Sj (_£l j^a-t V I (jLjLjj . A-ulajj^U AJLlL>. l -^->L a J->- JJ J— 33 (^ (j-uailjJI 
ij\jz Lgjaa: CjI j 23" \ Aj •*■ <>>"tL) LlajJj jLa A a g,"ill ujafc (j| l a_c < u t Lgjl a _c cLxj (jLLaj ^ ‘ >Q 

CjL-UJjj ^Ljj| AgJL (_£jj-l!I (jAaadl <- »J u.iG i Aaagjv CjVM- 23>-I <j£. c_ja!ii£L!l (Jlaa iAJLuj A_LajL».| 
(_pj| CjIj. /u>JI (_, is-> 33 jljaa j j_33 Lgi a -so CaLL-till (^ CjLcjj*. (jaL>. tCjL.ujj._c all 3jLjs_a 
jljJ.1 »l C->,3ll jl (jjjjVI A 3_cL> Jjjj jg. i juJ Lj aa S u JI 4 _ r a Cjljjj-a Jj_dje3 1 L$ ^>.L^j 
CjLjjJU (Jl <^» la - ..I ^lc. LfcUjI j nagab t( jr 2g_>JI £>Lal! 3 Jj JLc. CjLjjja-a A_a3) .jLjc-cJI CjjLj 
c_3jUij AjJLj (j-° (j^LaJ CjLu. tu ->J dljg».| (^Jl t A 4 _cL a CjLjj-a £jj A j la c. (jaa ^jJljjj iA-j-lulU 
SjL^VI (jl j_a£. . [1 ^ Y — ) * ^ 1(JajJI] AatjL>. AjjI jj CjIj_l*j CjIjlvI (^Jl Vjaasj tSjcJjLv Aaj-p* 
(j-uljaS j|jc_ta>l (JjJl) l_ajl-i t <11 i ^ 3 iCjLj..~i..txiiil jjL.j u (Jj « 3~ JLsej j»j-L V (JJ ~ / .< a j_£| 

.(jJjJI jJLrtlU Alajic.1 jLLa uiajjJajl Aj>-j • Jj* 13 " 1 " OJ- 1 CjLlJjuSuj 

(^\hjd 

u i j ~ t 3 j£.j l^j| (_yi-c- (LL*JI (_ya (_yl jjj (<L^a s-Lujj (j^f ‘ 

Liij-Cjj (_ylit A_uajLLVl oi t^JL*JI (_ya 

(J L^ej c_<j>. jj V cl) L <3~t | jys ' j f j Ajj I jjJ I Aj V ,~i~ 1 1 cCj L i 3 ~ 1 1 

jlall (j^a ' « ' LlLujJ (_yic. c 3 1 Tf~tl £ya j. t 3tl IjLck ^ ' C. L£ !j! . ^Ijtil (JjJlJ Jal Ac) (jC. C^je-cJI 

. A-o I JLiellxjjl (j£. 1 2335) LLI jJ AjJI jikl) J c 3"uu.a (_$La tCjLilSLC/l (jja Lcj (jlsjjj La (_[>. (_ya 3lj| 
(Jj iCjIJcjlXIj CjLjJajJI ^-Llj! (_ya A_cJT Jj_3E_a (jui-J tSjjuaVI A j i 3 ~ 1 1 AjILsLujI (_yic. ijla.ll (j! jj 
.jj^sLaJll Lite. (_^a (jl^La Julj jj J ^ 3~ tl <— ) j.L.u I dJj (J$ (_[i3 juk 

aJ (j^Uj jL-^ cjjjl A j <m 3 1 1 AjLLLjjIj Aj^jjlU AjVjLLLl JSL) jJL*JI Jiaj t< aLLaJLl AjL^j (_y^ 

3 AJLjL) a j i 3*c Cj Lljc— l) Ij “ I III (Jg « 3~ ^Ic. Lgg3jg>- LLoJ La 1 A-cgLgJ^M 1 <~1 -wj ^ L j 3 -a- c jj| 
(jua Oj-jlC. (j-a jJlSI AgJlg-a JSL jlaJI (jLfl tjjgsLL Agv jj (^ajgJ.1 (_JjggjjJ2l (_y-lc.J • ^L-i J-2^1 
AlaLgs ‘(jr^li j-jliaj AgaLtujjl .A 1 ti_c a I jj J^-3j Ajjl_3ga (_yl£. (jLuu_)^l (_ =T HJ I AlaLuj VI 

( Jr a j£...' La jJcS jL^3l j-a AJLajej V t A gig. (J JcILcjjJ La 3 se. «^L»3tl (_yic. Aj (J Jcgggj La j-stC. 

jt,c.>JI jyc. j_3taJI (jl dJ j . 3jj 3 ~ t, I cLst^j A a. la. a (J£Ljij (_£jJI (_ r 3jj— tg-aVI jjLLaJI CjI j (jgijj£j 

La (jjaj [I ^ )>I Aj j|) (J'JjJI (JjJutgj jl._c.3.1lj jJaljJI 3jl„ mi" i «<1 Ajs^L>J! c_c>jj LajJ (^L^lJI 

A c 1 11 I Jj La jjJLj ' ‘ l^jj 3~ (jLiJ f U3VI Ajgje_tuj jguoJ jjegJI IjLtb (^Ic. . CjLal (jgJ Jc_a-.~c j g ) 
. ASjLAII A~i j c\l 3r 3gajLc. (j5L.Cc ) Lqjj jiaJI Aj (_ y JjJ i^J-51 (jl 3-a.Vl A t jjkjJJ 3lc.Jja 
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<IL«-Xjia tjLt-p (Jj i4ul£. I se. "i 1 1 J-C.J3 V (jl (_JjJaJt 4-u9^L>- 

£_aj £_a J^LjLII! <iIJlj! t _ y C. Jl.~i i>i"j 1 4,_i flj 2, >J I «4._t <m all)) 

(_£l (_y]| i.iVLl j*j_Ll V d j <S~tl ' sLLjLiJjI jl J_a! (jl t (j-UJj iL^-tic. 4_m_i uj-U i*il 

j«_l 3 (_y3 4,_i i 2,~i 1 1 4jLiLu-laj i t. < j >i cc_3 (_p3j^J (Jj ^LLojUi ^jLlJ 

4,j <m all Aitt ATI (JSLl t(_ 7 -ll t ti '*^1 t > J. I ( JJ 1 £. 3jl Jljv jji^l 4jj-La j_^>>-l 

. jJ I I J_& 


II 
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ojujcII jiljmll 

. \ \ 1*1 c-xUSLI! j! j < j_uJl < 4_uL I 

Cjljj-ca-La 4^jl_ua_>JI ua>J 4_$jv.jj i^jvLa 3tl (JLv-j ‘“A 3 , ,. t Alt 2 a. i 2 a » t Ljj 2 

. ^ *\^A i Ltj_t] i^jlJLa jLi 4_*_aLv. 

. Y * * ) jSLAJ! j!j j-jj-uJ jSLUl 4.L «!<.« <4_tj|jjJI ^jJLl>JI aU < <iLJI ju£. i J^>J! 5 

4_g->.jj t^JjjL ^jjL t^jJjtil d a < ,.14 ^i3 ClUl jJs t« JljJuvJI £ 'j 2"i , nVI ' QJ • "L * i£)Loj->» 9 

. 1*\Y— lOV I ) ^^V telijj_u t4_ujjJI 4_ttfa4ii! j!j *^jL.^t>.II UL>o 
. ) WA i L-uJ t^jULo <(j_ajjj jUs 4_*_aLv. CjIjjULs 4_u_uJu9 < _ r 3 4 jjjJ! tc-t-tjvij t(^jL*-i>itl 5 

i C j ISLujlJ 1 4_uSLq t^Tt-util j_<_uLj 4_<jj>.^j 4_jjIjjJ! 3jl_Ll ;^j_Lu>iJ I : CjIjjjJ,! BjxLul i 2 Ss f sj “ N 6 

.r-Y^L^i 

<4_uljjJ! 4_<_u Jii^U 4 _i_c.L>1j>.VIj 4_ujjL2J!j SLt^JvV! ^uaL>>U ^LtttjV! J-uilxxi_«j 4 jIjjJI t. t jj1jL_u 7 
. ^ ^ ^ 0 < Lla-J tjllkll 4 jl^L>. CjIjjHiLo t^sfcla t— jL^aI Juj 4 -$jv.jj 

. Y * * Y <cjjj_u jl^ i4_t_L31ilj (jij ^L-a-Tu-uVI t^Lg-tL-o jj!j < ^ juu.uJ I 8 

4_uj_*J! CjIjLoVI 4_*_oLv. d)ljj_tl_Lo cL-ge-jJl c_xjJL<_u| t^jlj-cLj Jl_$_j^_oj tj_&La t j jLUl Jl i C. 9 

. ^ <\<\o tSjL^tii! 4_u^*jl oljUVI t 3ju*H! 

QjlaJlj 4Jal_!ii] (j-aLvJll <4_^j_*_U ^JLx. <c jLtAuV! > 3, " < <i ^j < _ y ^L*J! J_ ul! I » : ^j-<.u->JLl . \. i.c. 10 

. ) *\A 1 J.AA.* tnj *2Lulill 4»>Utl i 1A tOjjSJ! t<_j|jVlj 

4_o1_jlII 2uju^i\ 4_1_l^JI i \ YY t3l_ ijvJIj 4-L-u-L-u t^jL^-aJ^LI ^jIjjJI ^jjjSLlII ^£Lc_lI I t Ls I I 

. Y‘ * * A-<\\ 

^LU! jjIj x^> >i!l 4 _^jv.jj > 21 < »ll t— 3 1 j-IuTla-u I j (^Jj^ :4_3*_iAilil! i L-Lljv. i LVj^ 12 

. Y * • • t LuJ tSu^i! jSI IjJLI J jufcU-UJ 4^1 aJI 3j! jV! t^jjLUl 

J jJ! jt>Lc. j|j Cj|jJ_il_Lc t4 — lLi Loj 4J Lfl : ^L<-oZL<-oVI i {jJ Lt-tfuJ J-(-u .J ^j-ul£j tjVjl— t-t-uJ-U I 5 

. Y* * ) 

« ^alaJ i Jt_i3 t Lj-uJ ' JJJ L", tl J C!<^-lU tlo jJ I c-JtSLU ‘{J} i^W LO.VJ 4_<J>-jl £y 2. t(jljju_u .viJU 14 

j£LU! j!j <4 -use— t_t ».llj ^l. < ti r< t uVI ^£> «4_U! ^jLv. 3j.U3 1 ^yjvjJj-i-JI ^ jlj^_iJI » 1 5 

.YY^-Y^ iOjjaj i^iLullI 

Cx^t xLI ^ » Ujtl jLtxa__>JI u±>j 4_q_jvj 1 1 4-t-B V 1 Ijl />> 3 tl Jl^LlI! I t/jyjj-A jj ‘(Jjj 10 

. Y * * £ t LluJ t j-jjInTtJ I j 
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CQluJI iipll mu lull lM 

oiujl oilillg ajialhn : (. p j . p ) jnpJI «gUII iignll g! 




a»xa» 




s ajjy-j-ui (ApoptOSe/.j».^.j») 

^)-4 4 j o^il J _4 j V 

Jjl_«iaij (mitose)^ <»1 It j_;_c ^jJLkll 
>$a <(Differenciation cellulaire) 

iL_«-9l >tl iL-^L^VI iL_JVI 
4 >i uilSB 4-j^Sm 4 jjJL>JI £>[ cj 4 >11 

^JLc. ia aL>It jjbj < 4 _ 4 _ab 4_a-ixa-i - I ,^f VU 

(Homeostasie) <.< ‘»tt > ~> "> ( »¥i 

.( 4 i n->.t l J^-b 


™ a ^ I VI t ^ a (Sculpter) J J}U- Hlj^ (Ji-jHij 

t ...(DNA) UjJI ^LUIj ^ .../■>« ti jU^JI Cr° 

^1 4"i9r,i>i''V Jj Wi 1 1 i \JL>~')} (_y->JI 2 Llj>. (j-ajj CjLJVI js-ifcLjjJ 

jl 4JtL>JLl jl 4 IjxlU LiMAJI j—uaJiJ iJT a 4~4 4>Lti^ t _yi| 4aLti>'i?L) i4_u^aj_& CjljjjJ e3 
. (^iL jt 

L^-aJUk 4 -lL>J! 4,1^, ai ' Cj^jo Sj-jfcLlij i4<yl^<-a 4 jj£j^a 4,_il gc. . ^. .£%j» (jl 

. j* . £■. 4_L4Jb I (_£ J_uJ J . SJL^jJe-a 4>- j^e-Uui J I Qj Ja j < < ^ J-' 0 Ljj-J (jp3_J ^ ^ I 

L 4 J JL*J (JT lJI jl 1 1 4 _i 4 (_j_^jC.jJ,I jyLC- jl SjLjljJI jl 4-ja- (j -^ 3 (jALitHll 4 _i_q- T lj>- 


. 4_uj_*J,l 4£Ld\ — jjiLc.! - ti^L (*) 


II 
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(jLm 'VI (Jjj» ^ .* *“dL pi . All j-A Lad i >i 4 4, 

4 JLad Sj. ijLij (Larve) 22 ij_i]| 4 _a-.j>i')L$ ^.a ill (Jivlpa « j jjyLL Lhjjj ojwI 
~ (Tetard) (-aj-L j_jJI jJc. JjjJlj ^yLLU j_ALdl jldjuVI j (Metamorphose) 

lajdl J A" SjLc.)j ^.KJI (J SLAjj ^ a jtl jl_^__>JI I eiil •>■ " a j\ <~<lj •>■ ^ 

d''Lfcjp.j i-ajjLiaJdlj 

CjjdLI Lp lilti (Jdj n_g_^L>J! CjjJUj Qi-p- ^ull ^Lat A I (_^l (J-Jr i >ij jaJ JuLaj 

3LpJ(j 3 LAI,! I ^ju\.c. i4_i 5 < I I5ju>. j-uju (d-p 4(_ph u jjLLj £ya 4-uLa.)V I 241 2 ". U 

4 t ^ 2 'I ^ ' £_a 4jI jpl . Lppa_i dLulSLJI 3lpe_! ' ps- jJ I jjl 1 ^ a.t? I j 

aLu| (_y^J (p-tladl j—aiJI (JVLL LyL>JI i dij_a ‘2j— a JjV iCjL^uIjjJI t~ 4 fl ai ^ 

<_pUdl Jujusu (*d <j£L! id! j ciiLuLa jdl (j-a juc. (Metamorphose) Jpedl 2 pfcLL 
b_ul o^dhl 4 ( Y )(John.F.Kerr et Andrew.H.Wyllie) \ “WY 2iu< Vt ^ 2 t ^Ldl 

j ir itL Cj^Jtl ^4 i 4 J, I tfj-i-taJ — ^ at I ^Ic — d^jJtl £ya da-at-t! Ijufc i_ £ j}LL>-! 

dp. 1( jj> — A^dl oj— 2i' dL-d-ul—di i. kj^x—uua ^ppjL* 1 — 4 (Necrose) 

jijjJL! 2 Je_)ldJI 4^1)1 jj^XL t~4_4 4 4 41 4 4 4 7r f\~i t lLsj—AJU J_«_LI! ^yC. <■ a 1 1 d)L!ijj_a i_j i^i ~t £1 

(jjpddl tjjdJI (j_« dLpp 4 4 ,-,ll pijj ,>a jljV (jld dUj j_aj .(Tumor Supressors Genes) 

4jij|jJLa ^L^- T lAI — 4^1ij 4 It LlLvIj L^jSE—aUjJ ddli LajI 1 ~4 C.L 1 — LMdd! Cj^ja ^ x^->, j t 

^ < 1 s * « 1 1 (jyLse-iVI £ya JljJulILi ^ e~ j <>>« tl 4laLiJjl i—kddJI J_*j l.^ 

. 4_pmt 4~ii 'i^ t-< 

dljjj-pi JM-i- px LL^I 0 U<».;.J ^aLjjJ ^ (^1 <j! 4 Ja 2]L Cpj jdJj 

(_ r p^s_*JI (_plj— a| j.. c "(tLb 44_Lp-° 

1 <«? ...jjuVlj (Parkinson, Alzheimer, Creuztfeldt- Jakob, Chore de Huntington) 

Immortalite) «^j L>JI jyL>JI» J Jl >dl ^ < - 2 ^ a « . » J *JI j pi 

4 c.j a ^jdl) *j>j **■ 1 1 cjlijj utj 4~iV\t ~ ^.1 djj >. jjl 4—2 >■! up- 1 ^- 4 (cellulaire 

ISyLLajI ...(jiajudiJIj 4ppdl a Ijj ^ I jj^l^t (JL>JLl ^23 (p>JI (2 >jI£LL] 4p4jpp^dJI 

o' Lll (3 J> - 43l_pdl (_y^ *f k *^*( a '-4-A1 3 -pj (2rdUI ^yujjLjJI 4 j 4-jL£LU aJJh ^ya 

: 4—jJ lUJ I 25 Mill 4 JLiLj~ 4 4i X t ^Ic. 4po dVjl 4 41 " 
? Luidi JJ Ip-til Jd-Jij CjVLx^j La :^ 4 ii>itt ® 

4p-jl Laj 4 «^.j».^. j»» J 3j— pjl 4p>-pIpajjJI (_pjl 4^1 2d I La 1^3 2 4 tit t • 

^pejjL djJtl i^£. 4^yLL>.| 

^4_lL>JI JlI£. 3^-^i o^- 2J 33 4 td I CjLlIVI La t (iX t ® 
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o'j-Sb jjS 4JL>-jGi,l La 

4.JT ^aolaD (Jj-t-u La 

Aj A 1 tM 4_jjLl]| jjLa- a" LZLuiIjJ (j-a 4 Ac. 4 -Lc. * A ,~.K tl fj\c. La i_dJj 

. 4JL>-lj-a ( -a-j 4 j ti j LjJ I 4" j i * 4~ t j frLa — \ 

(jjlSJI (_£jJ <U_5-_u Ci'it L>i_a ij^aju - T 

. 4jj>- I 4 i^Al i^> •>• — r 

l g a J tVi Ij 4 ILlIT — t 

(ij/juil- \ 

Ja Ifl IJ ^_aj-i_a Cll^a 4 jlaC. j-tfc (ApOptOSe) ^_aj-Ji,l (_£^J_>JI OjJ>! 

Necrose /j_iejJLi cjjJU ^ t~ j i4_j1>JI Lajj-Sj ^jLaj 

jl (J alj t- J « a ' 4 / >. jj. -»■" j 4J9}LLI jcjjj (4_L_d3j_c. 4-ijljl V 4-LLa-C. 

.4_lL>JI (_)a-l-} CjI jLil (_)xaj jl 4j^Lk]| 0^1 j5*i mil iL juh <" 4_l>-jL>. CjIjLcuI 
4 aK t«. ji. JLfl mi * tl (jjJiJI (j-° ^LliLn *. 1. 1 nil jJ^L>- $ a t, I | Jub J-4I3 JlU 

= 1 Uj a , ., iApo = 4_iL£j) tjLi! a < ,i ^Jl j j i~i~ (Apoptosis) 4 -uLjj 

SjLi^U (La communaute scientifique) <^*1x11 ^ 0^11 ULLo jl21j ^Ptosis 
.(Mort cellulaire programmee ^aj^U ^^Lkll o^il /\ ^^LkJI jladuVI 

:j_yLi La^ ^°^4_jJI ^jH-a (_)a.|j^a Cj>L . j 4 -51 4-jLac a < 

J>U- (j-a Lai cj^JJ 4_j__Lk]| jj- 53 *(Phase de Decision) iLiol 4 JL*j_« • 

Cjj ; a ll 4 _lj>.jU>. CjIjI Jil JM— >- (j-a Lalj LiJ-J dj a»j <_)ia — J j-jso) 4_ulj (_(alj_C. 

4 Jpljl—til Lj jl idJJI UJ — a Sji_C. J^l — i- (j-a 4 JLvj_U tfjuk O^-^J — ^L) 

.(Voies de Signalisation) 

L^jLlLi jai 4_plj^JI L^jsLa 4_tUJI i «\~~ L^JM-i- (Phase effectrice) :>j A-.-ti a\ ^ a • 

.(Irreversible) 4 j-^c- L^jjSLi 4JL>.jJtl <>juk ei)^Lc.Laj ^ < m~~j 4_lLu^jJI 
jjj <>a lAL^j AaL^JI j-ajd <(Phase de degradation) ji jLjjQ^i iLLv^a • 

LLa_pJLl ljj| idlli jjl 

ja-i la jij ^_yJI 4 3lxa^?L t 4jjLuj^ ^-u 4 t j '°'JJ a ^ A 1 a a ^ajLaaie_i . jL j_LaJJ_J 

. ja5Lt>a (_£ ^ j_a V 

4_4_xjj_t>J I 4 _lIVI dai JlIc. Laa.V Jj ^a axil « j ' (Ja.ljJ.1 t>Jub ^j-a (_($ (JjLj ^alli l_3 

.3 jjbUall a jigJ 


II 
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<yoV3i\ ^xi^xvx)o\ 0^ d*>j3 C/W>eo dbJU - V 

:^^Blastocyste^c^)^^^\^9Ww»(j)^-'f-^'-f H- \ - V 

4a_JaJH jjSJ oW! 2j£Aa <_r^ Ujj 

4_J_a£5^?l 4 _lLlL>JI L>Lk!l j—Lt sJljj 4iaLfu-l JLuoj C.t_i_rv iCjLliJl!JI (_£jJ 

c^o^jlcu^lJU (Bouton embryonnaire) j-JI 4Jk- j-a ^ 1 4^1*11 j^L jf SjJljJI 

j-u S.jjj LjSLa i4_Jl3 4JL>j-a (_ r 3 jjk"n (_ya_t3ajl ja£j-d! jl (_JI SjUu^M tjlu, Aa,"ill Jj_fl 

j.a I" I (Ectoblaste) 4 _j_».jL>JI ^ 3 .kllj i(Endoblaste) 4 _JL>.IjJI 4 3 .kll i a a j^" j IJ^ 
ik I uj j j — i_j^ JMesoblaste) S-k-^jJUl 4 SjklL <_a j_a3 SAIL 2L2 jjj U jjJlj 

(jac. (_ r 3 CliJiaaj (_yjJI •f k *^( a 4,Jac. Ji*.ji3 JaJj VI 4 Jjj£j (ja cr~ij V 4 _l>.jL>J! 4 ajkll 

. (j7i _utia~il! 3 j£LlU Ja-ljJI J>U- 4 _l>-jL>J! 4 3 ikll 

: (v) ^UOJtH )V&kH <*JMQ H - V - V 

oj ifcLkJI oj-ifc Ji-Ji3 iCjLjI <LUI jjJ u t a-ia II jl^jsJL 4 IsV-C. 4_<_ulj.} dij-^kl 

JLa_3 . >-j-lj _i ai all jl allll (_£jL>JI Cjj U 4l»j-_a ( _ y £.jLj 4 I-L_*-a ^ L-j-« 4 Lk 

3-lVjJI Jq_a 1 a 4 JLvj a Jjl > Jae_L3 CjLjI 3-flJI jjJ CjI ij_j i^i_aJI ja /. 0 * (j| J >-j 

j-a ( JT j all jl >JI ja_i ali 31 ^aJa lJ !j (jl ^ tia-jlj .((Ja-a*JI (j-a tiJLiJI O fill) 

4 5c_i33LLll j~£-C- 4_l_i — c-i a l l LV-AJI j. -taJ-Jj 4 lljl ^J-C. J-a aj (_£jJI JV — i. 

jl 4 ol_a_!l j_i c (Synapses) ikLi 3jVI cJi 4 3 ~.t,l i-tljj , ,s ~> » 1 1 j la alj SjJljJlj 

. 4 ILaaJI jjlL 

(jjljjlll (j^. g-Ilj laal ‘ (_j a jkjJI ~j ^a t ti >J I CjLlIj i a I "i ->J. ( JJ .a_i 33 jJll j^^_a-3il (jl 

j ...;t l jjl a— ill j (Proliferation cellulaire) j!il£aJI (j_a J^ ^ ^L-2J' 

.(I jSLiil) (Apoptose) •?■•£•{> 3 (Diff'erenciation) 
: cu^VjJbl ojxai\ c/Wx5\q H-V-V 

Ji- ji 3 J>U- (j_a (Immunocompetentes) 4 -uiliU l^iiok jj T oLjLLaill c _^^3 

CjLjj£LJLi JaAlseJ I Aj . 4jj.~iai>ill SJulII Ji-lj gxta-LlI 4JL>-^>3 aLilil L^jLojjI 3jjj-u-u (_y£ 

j-jlC. T t~iljjl 3 a' II (j_a 1 k 3a /0 (jLfl (_yJL3JLij - ' j °i j-±£. aLt^a-Slj 4 _ij£.j_U 4_ijLa_alll 

i4_tc.l_La 2 jJl3 CjI j T 4jjLii (_yJI J^j*33 ( _ r A> t4jj.~ia,i >ill SJlJlJI Ji>-Ji3 (_ylll i 4 j*-i 33 llll 

(_p 3 j-aJI i JifLij i(Ljjj_23 '/AO (_ 5 l) (^akall 4_LjJLai] (ApoptOSe) JL Lpl j j-a Ji3 La-Iu 

jyL>. 7>j aI kl l ( jr akiJ| ^Lk-JI Ji-L jj k~ ~ (_ylJI i4_^j33I_lII j j ^ B 4jal 2 a'H CliLjSJI 

. l^jlZul OjJfJ^Luj 
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: 3A)oV\ d(&)Q .f.'t.f H - i - V 

1 ,s~,J !S~. L idll_U jJiJlj J t-< 1 1 £yH (J£ (_£jJ (—SljJsVl (jj^J (_y3 1 J I uLi-U I IjjJ *— 

2 -»- 1-» . „ 1 1 ^ , ii ->J| diljJal 4-iL$j jLj Jl! j^Jj C.t-La> i L^-uaju (j^. ' ^ tl A ilj jjLi^iVI JSLdj (JjLL 

(_ r aJL*JI (jSLiiuj AyBjj. isi c. i( JJ _LiJ>JI j_«_Ll! 4 jI jj (JSLdJI 

4 All / .. 4 JL < >» * 1 1 ^..^->lla.!l (j- Ll 4_ixi3^_a^lU L>L>JI i^^h-ujja (_y.lc. 4 _JLj 4JL>-^— a 

^LdLij ^Mesenchyme Interdidital) yL-aVl (ju La 4 _^Ji Jl jj ^Jl 2 j U-a * j^JJI 
.(Y JCAJI) (Individualisation) jjJjj jjL-sVI J Lli 
' a a. 4_uaJfe! JSl dii -t 2 JJ? j t*» tl JlIc. (jj£J .j*. 2 j_aL1o (jl (_jJI SjLLVI jJl-soj 

. (palmees ijjL-ai (jjj o-°) iJ^jl ■* **~ l£AP t - j rP‘ * 4 -L»-uua v^J ' (JLLJL JlLL 

2 jjSLU aL^a-C.yO ^\Ga-.ill» _) ^aJ.ll SjILfl 4.LL 4J-dij (_£Jljjj lj£Jfcj 

. (_yJ*JI ^ i u ?r 1 1 

: Ol&JQ HO- V 

j|jL>- i >i a jlj-.a ~i < uL djLujLill (_£jJ (4 jjJLU di Lj l^_i_>J I ) 4jj_^jJI ^LJdaVI JSLilu 

i_kLiie_a ( jr j <LLiLi!l LjLLJIj iSertoli LjLL ^ya (_ 3 nJI 4 j^.lU <_ t-uL^H 

di^j^aJ dL^Jtl (j-a La-^-a LJl>- (jl j-x^. i(diL^jJlj i4j^_LU LjL>JI i4jjjJI dlLxl t >i ill ) Lfcjjlaj 
JL.I 4 Lai (j^. 2 _>jLi]| ^L.jxi-v VI L1_2j j*l ^~ll (_yLi Sertoli LjLL ^aj_jJtl dijJ,L 

Juu Laj (JjS La (_^2yi^ (_y£ aLpdl (JjLL 3 _HjLLI I LjL>JI ^ya j~±±£ -iJiC. J. 2, Lta diLujill I a 
5 jj_^j_a 2JbL 4 _l.IL (jyjjL-a V (jyj (j^_a ^(Vie Pree et post-natale) S^VjJI 

i L 2 a L^JLa 0 * * 1 • * fjj -*- ~ ' iSjVjJI (Jj a 4 jL_ll>. (j^a (j^i^al >J! j. g <~< 1 1 (jl_il 

j_aljl jlju-aL (JjxiIII (jdjojso (_ 3 Jl 4 j Jl 4_a^j jL «4JLijJb» (^LJI jaiaji >3 La| idiLiaj^j 

Sj^ifclli <1 > hi 4 j t j, iLtl 4Jjj_*JI <>Juk CjJll>Jj . P\(j-3r..~i I.~ (_y^J 4JILHI jl SjLfuJI LjLLJI (_ 3 .II 
4 I Jl.xxJVI < 1 -il jujijjLI (j\ la a ' j- 3 -i ( 3 ^j (Atresie folliculaire) (_yjj^>JI jIj-lLVI 

j^iiJI) (jJL>JI j^aa 4 _jI J-a I al IjjJ >Jj dll jj j >JI JJJ-i 4_j i>>, j Jl 4_JL>JI JjVl 

(- 4 -lqj LaJ-u .(Prepubertaire) ^LJI J_di La 2 L^ JjLL Lalj ^Stade Feotale/^Aj-a^JI 
jclu Vj .^jlJI SjJLa 4 jIJlJ £-a (J^Liilu ^^l 4 _l3j^>JI diLu^jLLI 4_lj_lxj»JI 4 LLa-J.1 LjLL (jyjLJI 
(_yj3j . t _ y jjj_j»JI 1 Lj 1, 1 (_ajJs jya ^sjjJli (-JaljJLI J « 2 ' VI 4 1 J-j^JVI £ya (jl la a 'll (jl Juk 

t _ 3 J) (Jj^eH_J jIJl-lojVI Sj-iklla (j^a jJLuJI (_jJ^->JI (_^alseJ i i4j«JLJI 2 IjJI (_£jJ 4 _i_ljJl>. 3jjJ (J^ 

JjJllso (j_a dilxJ^>JI niA |j_ii> (JjJLJI dijJI g-°Ljj 4_L9lj-a (jSLa-JJ . b t_ij jj>. 

JJd (j J Lxj (_£JuaJ (jliajjj-i tfaLajj ^ 1 n i-%. (_^| aLp- (jl^ 4 _lL.j (J^ (_y^ diLtlaLVI JJlC. 

(Ja »ll jJI diL-Uj. ■a-.ll «(jl» •‘laaJ dll a'~>JI ja^-jJI ZjjJk j_a dll L->LVI 


coyi^DLignllpiQliujiM «oofr jiniui -jjd/RsilSsri^Sii 

J^»JI CjUL£_al ,3^J JiL^f *lj? (j-a 4_LSLaJ (j£lj i4 j a jkjJI 4j|jj2a (j-* 3 J^>- ^ jua. ja| (^1 (>iuJ 

d"l«4Iuj>jj £>ill i_£jJ 4_i£LaJi! 

: ^La metamorphose^^ 9 .f.^t.f H - “V - T 

iMAa 3ji_lju>. f\ LO. c- I \j L j >a-l i _ r Lc. lUiia V Cjl_dLaj_jJI JlIc £)J 

i(V (JSLlJI) (JjjJl^ 4J3 >_lJI 4JLvj_a CjLlLi Jljj ' (_)a_CiJ 4 JSLIj 

^j_*JI >I_l1I jr! 6^^' Mauthner (Ligne Laterale) ^L^J! daidlj 

Jx^j Vj 3_uLa j_JI oLlIJI o juk ^ .(Musculature natatoire caudale) 2 _iLjJI 

£j)>i-u^?l (JjxsO (J^LL 4j| Jlj»-J La^ i4_1_9jJl!I CjLj^aj-gJ! JaLA) 4JU-C. j_axtJ i_£Jl!I (Ji-Jj 

JaLiij 4-aSLc r J.I 4_t i jut a.llj 4 _lLJxjl]! i_ 3 LlIV| l. AL I (jLa (Chenille) 

^Lul (j Afl se. jj C xL-v . ‘drj-al tjyj-^J-& j-T^P » *1 Jxtij JJ (jlaj—xl j 

.(Hormone d’ eclosion) ^LiaiV! o>« >^ j' j^l ^ >13 (Ecdyosone) 

H-V-V 

LjjJI J^LlLL^ 4JtL>JLl LyLsdl (j-o JljJlxJI £yt a (a-xxusdl ^,_iLi"nnj Jx-ij 

CjLjL a, a.ltlj SjLAJ! jl 3>aLLx!l jl 4-LmJ.I Lj^Lsdlj 4-ullij-jjiJI L^LiJIj L 4 ■■>> xJ (_£JlI (DNA) 

JJl^. jl lLxj us (j-° It L .a ^ • L&> _i xj 4__ul jJI t n ->-^1 CjljLuaJ. 4. rr lill 

4jjI a a' tl CjL>£L]| JJiX. jJujj i La c-jL^xIL 4 jLi^>^I JLx_j_ 3 t^atu >J| CjLljxLs. £_a CjLjjL a altl 
CjjJ, 3JlL>JLI CjLjL a a' tl (alax_a itLaSjj i_il ^aSCg- T L?l JLxi idaj^cJLa (JSLiIu 

CjLijIxI) (JJlxI! J^jLxI! J-us 2 < -r- ~ t, I 4 _i£.j_LI! CjljjLxaiJI 4 1 j \ <J-> 4 1 1 ii i »1 (Ti i nLi ^oj^a 

*(xL_j1 4 Ijl_^ ,^3t l 3l_j_>J! oli (Plasmocyte) cjLuajJLlJ 4-l-,.^Lij .( ( (3j^li» 

(_j^alie_iL3 (Naturel Killer/NK) 4l~l 3tl T LiM-AJI 1 ai cjj_1,Li o^x_i (ji c< 1 1 ~ yLs 

(Jjjxjj i4_uU3j_uj Cj ! 4 x2>jxIlU jl (Virus) SLa^dLi 3j^ajJ.lj 4 A <^>t,l LiyL>JI ^_ya 
' £ a t~. 2 ,°:,~ ^1 La lil jl ■*■ ~ 'VI 3j j i ii JjyLLsI (_ylc. ^ "ju j 2 tl ' 4 'I LM— >JI (_jAx j 

(_)aLx]| jlAlit (j-° JlseU 4JLx 5 4 f la ' 4.1i,iaj u>Jufe «4A^-j>dl (_p 3 jVI» 4_JI JlLa-iJ .4_i 4 4 <^> a 
jjj, Cj l—j^e— l3 \j ~i i nl j Liijds J '' 2 t,l ' Cjjjla JiA iCj1_uj^_i_ 3JI jl CjI a >■11 (_)2axj ^jl "il! n_^Ji_xU 
Mono- /SljUl cjIjl^vj ab ^ Jjj-^dl) Epstin-Barr Jla cjjJl^ 

Lkj_uG L^J j Bel-2 4 util) BHFRI 4 jjjJ,I : L>Eaxj ^ycn j_j-« (nucleose 

(jx. JjjxLtl Lai . 4_il t^II 4 _lL>JI Bel-2 ^lajl ^jlLai ^pil LMP1 SiijjJtlj t(4-mAj 

^ I u t>», 2 j ^1 £6 4ii j_j_a Ja-xt_i_a (Papillomavirus) ^ >11 Jix j-l^ 

>Lxsjlj (EIBj El A) Jax»j (Adenovirus) oaj^ajJbjVl ^1 L*£ .P53 uj3j>dl 

cdi j-jjjJl! j-ufci! * P53 ^ (_>. 2bUai 4_iLkJI >3l£i ^J! 
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(_)Ai J (jl L*£ .oj Lilli <beJba^a Lt, i LfcjlLSijj <*bl jus \ I «UL>J| *I_2j Jl-o| SJUal £ya 

CjIjjI rt o'll jbe-lil u 3M-LI ijja l 3 'A a~ iCjLj_^-a (J^so I Jl j jtill CjLjjJj_ ; l3 

. 1 ^ AAj 4_iC.mi 4-iLr"u uVI t il jU<^l 

LxL u ^ >A x la < u 4_i 1c. Ij-Lj JMl^l (_^lj xi.>JI (Ji^L jA-jl CliVLt-a JL-jHj ! j^Lifcj 

AL>-jG i_jLlsl 3 iSjJula «Lul>j-a j^Jaj (HoiIlCOStclSic) 4-jluli.ulj (j^L 

Ll ...4 _ijI jJI <Lc.LiU ‘ (jlolj-alj CjLajIuJ jj 4-ullaj..j.H j*ljj^l J-LJ (JL>JLl ^loAj 
t— -JL qJ t 4,1 xAc. jIjluJ |_£jA.| (_p3lj_a| (_yil 43j-uj ^Lajjl jl JjJuUI oj-uLo 

:LLIjJ Labtla (jrUlII JjjL^JI t4_ibA» JJL-I«tl (jlalj-aVl jl J^LejVI (jialj-alj 


° T) 'f't'? J * oVXLvl JLvb 2d*jj J. XI ^I^V' 



*f**C*f* 

JUlat 

JaUlVI 


* 

Parkinson, Alzheimer- 




Sclerose laterale amyortro- 

jiutvi ,>Al • 


+ 

- phique ou maladie de charcot 

Neuro-degeneratives 







Auto- a_uDJi A»b— -f 




immunes 

(jcUl |>-f* 

+ 

+ 

jjjVl 

Desordres immunitaires 


+ 

(Vul j, u iVL ' la 1 * j t 1 ^ * n ’ 1 



* 





- Infarctus du mocarde 

Ischemie Reperfusion 


+ 

L-i-il — AVC — ^ 

^yJLx^jJ.1 j»jJI jJi3 • 



4-iC.LojJI 


+ 


Astro - (_ 5 jL.it pj - Lymphomes 


+ 


ljAA’ (^=^1 jL»JI Afjj- cytomes 

Neoplasies 

+ 


- ;j;jA f jj Hepatomes 

a5 *A f bjf • 

+ 


- Lr i P »Li - Melanomes 



+ 

,_p=1j — «T jijif jl^. 1 - Alopecies 







II 
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cnlpll y h ilgnll pnllmi miC 


Q006 jmuijj -jigi/l 3 5 llinll % JinJI 

: £gl^\fWaW\ H - A - V 

JaLajI jjfc (JjlaJI j>Laa 2jjJlJ .^a.^.^a JaLujI (jl i AxjjjjfcjJ I CjLia«J.I (j-a JljJulII ^.tlajl 

:4_JLJI CjIjLOc.>U Ij fc» ' (3^J 

(Mitose) j. c. ^Luj_2jVI jjla i_^s a_lL>. (j-u (_ 7 a.jJj_3jj_a 4 jLA 3 jj^a-j ® 

. aljjjl CjLjSLa j.7ix.l1j CjLaj-i-uj-ajj£JI t. <±a-p- (j-a iJ^-L Aiia-j 

iU-w\t ' i jLlLa 4 _l>JLI 3j_JJL!I i^jiaJI jjl£JJI JjJaLLa (_ y 3 Jl iU'-w\l ' La SjLc. • 

l _ r js J.I cjj_all (_P=>j *-Jj (Neuroepitheliales ) SjjL^Is t . <^> « tl L jL_>JI ( y J a j_ij_*JI (j I 

. j. (“iLJ.1 j* L-u-aJ V I 3 j j j.1 1 u £_a JaLajI jjLSJJI Aia-j^ 

• ja.^.ja fjjs i-dJjiSj ^Mitose (JaJj-a (j_a) G1 Aia-j-a (j_a (_y3 Jiajilu CjL!<jj^>- Jja-j ® 

((jllaj—taJI) jl-jJI ^al *" 2 'VI jjj_cu dilajj a JaL.A -1 (j£. AjjJ i-a-a AjjLa. j|j_a Jj^s-j • 

. g_ajj_U Cj ja.' I Ail j cJSjJI Aj3aj_x_aj 

.ja.£.^a Jl j-aatj (DNA) LijJI iaiLui jl AjjlaJI SjjjJI (j_a L-t-u^aJ J}Li>J i^l (jl * 

L^J <P105RB jl P53 JiLa (Anti-oncogenes) (jLL j. ,„1 1 a_ajl_ 2 _a a_jj ; ^ _>lj_a jj^j • 

'f't'f J 5 JJ^' 6-° <-£ 

Liajf Jajjjjj (Proteines regulatrices) ^jUJI ^LaSAM SjjjJ S_Jiia cjliujjj jj^.j • 
AlalSLa j_iC. (_£jL>. ja 1 . i > i a 1 1 SjjJ (_£j-<-u JiU-J V .A.£-.j» ijl l£LH CjL-uljjJI (jiaJU (jl La£ . ^a.£. ja -J 

.(Avorte) ji 

j luLlII j j ^ (_^jJ >JI jal.jti aj^l (j^_i tJjjJ <— ijLlS 4-a-..jxiWI ' (_y5 CjJ_ie_i : Ala j Ti 1 a 

jL_*_ij ^LxiijJI SjJLJs jU (JjiaJl jjl£LJI Jj_ mj iSljJI i^jJ 4__ujJJI Sj^JJI u a £ i Jlj 
LjjL>. IjjlSj 4_JaL>JI (JlLa-J-3 4_LjJa_Lj>Jl SjjjJI (J^Lj>. Lai (jitaJj i oj . ~i a 1 1 aj_4 a l xsi all 

. (j-^j~>-l I a La I (_ r 3 . ^a. J L Lc. jj^o ' a 
:aui> / ]\o)gxUg.'f’.'^.'f’ H-^-V 

iSlj-ail 4_uia_iaJI SjjjJI (JjL>. ^aaa.jJI 4_ilaL>J SjjjJI (jjjSJI ajlc.1 (_^ Laiul .^a. j%^a Jl ^kLauj 
JM-J“j AjplSJJI 4JL>jJI 4 jI Jlj (_y£ A-JaUJil Lj^LaJL LauLaul i(_il ts* L^l i_jLl^. ^ 

4kj>JI ^ jJI AJaUJL (Cellules Epitheliales) AjjULJI LjUJI ^^3 .4jjl > J)/l 2JLa. ^Jl 

.jaaa-jJI AilalJt-a (_y£ Cj-i.xi.xt.uj~u ujLJI jljjLil (Ja^j,a.x! tilljj Aila-J i i in~tl OjjL>. (jlSLa-i 

H - \ - V 

j3l£JJI (j^a (J$ ( _ y jj jj.-i-i-u (j-D (jjl j-3-i Ala_iJj_a 2l_ja>JI aLLal j^a ^ Ic ( JJ av (jal_^ (J^ 2j. l 2 a (j| 
t»L>>, c.Vl ^aJajt-a LjjLL ^ j_u$ (_paLaJcjl Jaa-jL i ALjJr j JqJI Jjlie_3 (j\jjlaJI CjjJtlj 


cnli\ll yh ngnll pmlmi miC 


^UIJL 

2006 jiDiiuj -jjgtfi ISM 0 mil 


JL i4^jl. Cy° l£>L>JI jjLSuJI JjL*_a (_paLLje.ll (_yjl Jajj^lll (Jx^LlLII I jufc 

(_)a 1 jJl >_y~i a t {y£. Ldaj I I jufc Jl9j i |_£jlL I 4^x>- (j-o ^-ajjJ ^ ‘“ J lg l '~'J-*j (JjlL L}L>2 I 

£yja _^aJ (■ 3 a j" (jl^ 4.pc j t (P x xi 1 1 £_a CjJ_3cj Lilli pi 1 < j in V ' r ' 2. ■ 11 jl _^.a.JI 

<_iL^. 4je_uj 0 jjJl1 CjJl3c_i (^jJI . j» _II pc. II 4l>.^_a (jyL>. 1 la.Aj^.ab'^J jaxa»_pl_j 

^jJI 4— >■ ^jr.._c.xxtll pLI Y p\£^jJj_bb^?l p^ja^Jfc j(_^l (j3il Lsejl LaHa t4,_uxi 1>JI <. ~ < 1 *' j 1 1 


tp.xxill pjJ 4 _j_c.LlU SjJl_ 5JI (_j-iJLi (_yJJ ajpJai ^ l '~' * ' l^JJI Lalll ^.a. j xi. I lLi - *■ ~L * j j 3 ••*■ * 

CjIj-j LxOjj'j Tl Lj 4 alalaj UjJL! ^jJi Hll J_2 UL 1 ml x xi I 4 la ~'j a 4 Lj 4- j .".tl ^ 3 ~ij 

pi pLaa i I L^jLoLxxlSjI iCjLlLu^sJI i—sljlai cjLil^j i^DNA Telomerique) 
4 . u x. ill jjLLb UjlLaij .(DNA Telomerique) xolj-iapLuJI Lo pa Lp^ LyLkil jl 212 
.(Senescence) ^j-^JI 4JL>.j_a (JL-jlij iU a'tVI pc. LyL>JI i_La_pij iLbp^a Ijls. 3j.j 2, all 

LPL>J| (_£_pL>J I jjj idllj^La ijlbiJI Ljj £A_LjJa] LbajJLa (TelomefUSe) yJyjiy l pill fi-iy-i 1 y l"i Jti J 
CjLLuj^j 4 LaA-Li-Zb i4Ja 4 a# a l1)Ia_^ (_ 7 JLi jlj-aL xiL jJjLSLJI ^pWb xi" l i4-uLLaj_xxJI 

.4j^LiJI 4jx jitXLoJ I 4j^lj_a jo_jfcLxxiJ L^LuscJ Lx^ . ^. J <LajL2ll Bcl-2 

: oV^^lg .f.^t.f H - \ \ - T 


Cjjlj i4_lL>JI 2Laj>. CxJlla £ La 1<» jl 1 4 JLjl^ 4^ojLa>3 {yC. Cjjjllaj. xxill ^-‘-'-1 ^ 

^IuJ a a jt* xJo ^pl^J 4 iim!) j-uCill i MiLa 4jliill t jHaj.xxi 4 i l^jllij^a 4^^ljZiH aLLa>-VI 


La^a iP53 4 jjj^U dilj-ala njLxxxJ^I CjJljso 4j| La$ jjx^i4 £y£. LxxjLxxjI 

j— t a/a-~it LjjJUj£jJi_iil (Jj- 3 La 4l>-j_a CjjJllv (jjJ *— CliLllaj-xxJI CjjJlx>- t_ . _i ixi~ij 

Ic.LojjI (jl ^1 S jLi^l jJl>oj i(DNA) LjJI J}Ll>*I 4j*_Lij (jlKlj ^jJI 

Vj^LXLxa j^Iju (Translocation) oL-Ll-^JI ^ 4JjLia cjVimi jiil Bcl-2 ^-Lil 

. 4jjlaalll 4 j5c_xxijV| j^ljjl 

: (M^\ S)\ .f.'t.f H - \ V - V 

iCjIjLaIII ^jJ ^LajJlj j_a-Ill Jlixil c 111 je_ a (JT a jjL jjj ^_aj_jJ,l (_g^L>JI cj_j_all 
(JSllJI (Xyleme) LH« >21 ^,_c I XI i^ixiiaJI JljJl^c-IIIj Jaj 2, I UJ ^Lalll (_ ->J-y>- 


Jl .(_paj^a_a (JxaLu CjLlJI 4jl_Lxal jJil 4lajJll 4 _i i xil i xi>JIj iCjLJJI (Ji-I J a La 11 

l aiCi*') Cl)LI_j : pJI (_^jJ Ji>.ym oj^tlaj {j£l i_aliitj ^jl (yjl (j-* Lfej_Jlj CjVLsJI oJUk J-;LaL>- (_y^ 

4_j Lkll ^jLl>- (j-* 3 a— i Ijl luI (j-* 3 •(*•£•(* — II 4 t Alj— a jaUj (. . . 1. ^K.jKa~j CjLj x t x^»,ll 

xMLa (Antheres/^-LUl l_jj_lj>. oLjLl) lJ^iII J^LkJ .(Signaux extracellulaires) 
.S—jj-^JI ^Ij-aVl ijj 1 (Acide Adscissique) Ldxx. M ix./^l ^Aa^ Ja_*a 

(jyLse.i'iM 4 L / „lj ' ^ ^1-y CLij^a LJLLi (_)j iCjlaLtlll ^jJ O ^.all 3 Jlal>._jJI 4-JVI (JSLluJ 


cnlpll y n ilgnll pnllmi miC 


2006jmwj]-j!gtfi 3 5 llinJI 2 JinJI 


^UL 

/l35 iUnJI 2 iinJI 


a Lid Jst_j (Aerenchyme) U-lAjI jLJI JMS. ojlxj ^IjJI fw^tl /\ 

•f J>LL$ (Differenciation des tracheides) t-cAAJl ^ a x kb ci! jl£I ( pi! pLaj 4_La^ 

C/^D o>xaJo\ - Y 

(j-U^La djaa dL£.La 3 Jl£. t I j ajJi^JL .(».£%(» jaalu 

(_£j_j_<a_a (_yLc. jl <_jJij jl CjLL^JLlt CjjJljs. (jjJ <ja LjM-AJI 

4_xL>JI CjLlLi (JkL 4 _l^Lx_IlU 4 j L a <11 dlj— lATlII (ja 4 I < <il m Lilli pJJ .4_ai*_U 4_a- < <n VI 

jiuA.A dll jla C. 2lpl!j Lj jA_^£J_ILlUj ^ajyl—ljJl-LjjjJ! (ja (_)j/L<aVL (JU=3 L 4 a^lllajj 

l^Jlj-til j ^ajall dp! 4al>. JLaaaj! _jjfc 4lVjj !j_La*3 jA£VI dljaAAll tiJJj J*lj . 4-dA.L 

i p (Cytosquelette /4 j 'Ll! (J£Lla t—ayLi!) l ^ ~ j . L a p, 1 3 a 4=tpj i_£p>J! l ^Lj-*- a ( jx. 

c 3"A"i"i'a L^jIj-i Lai <4al=Aa 4_2jp=-i LpSiAj 1 Jljj (Li ij-lj£ (jSLa_i l.g a?r -a- ^y~i 1 3" j LflajM^pai u 
JljVI («-ij-il j— uL3 (Jjt-aj 3 1 jjJL 4SLmL»lLa (JlL^ (_P t~il aJLi-LaJI IJ_3 eIl3j <( 1 (JSLiol I ) 
a l. All I Lai . 4jjLa~ia «^La Sjd. t _ y J| (DNA) LjJI <--" 3~ ji ■ <ic 3~ pj I a ^ i(Endonuclease) 
4aLal! 4 _lL>JI dUpa (jjJ (Jjjsj laa Llal£[j UkiLeaj L a -t 1 < a (_, Ajl 2 (Jr ajyLj"jni II 

I £~ j iUh 1 3 3" ( __ ? aj jLipj i ii II aLAAlL 4 m! 3 , ,,j 3 II (j^jfcjJt (jl j_l£. i(_£p>J! t La-pd, I (_j.ll Lkj_i£.j 
»ldJti! 4_p>-j 1_>J I 4 3 .HI (j_a (Phosphatidyl serine) (jj_^ j < « J «. w~l 3 < ,.j 3tl dlAjj^s- (J <^>3 <~j 
(CJ Laj>.^? Lg_ilg. (ja Lkj_x^.j AjjL^IaJI L^Lidlj dL-a-LLII (j^aJ laa t (_ja jyl_i^~i -t-mJI 

J1AJI (ja I a\l L ii ~ < » a ^ ' f* dJatlLfl J 4 jj-A^>JI Lai 

/Sjija^Vl (_yJll!Lj (6-) dLjjZiSLI^M Jaj 4_il »c i_ayt3l (Jxaj L^l-LJI dyLc.lA3 (_yfl (^LullII 

gajaU d_j_U 4_ii>. 4 'I ^ ill (_j^j . LjjLj_j£j3lJi 1 l aLAc. (J^llLLl (a3 4LL>JL (JljAL^I 

SJLitii ^Corps Apoptotiques) ^IjJI d^JLI j-^Lc. LUj ^.^3 Sj^JLaa Lie. t 


,(0 (JSlxuJ I ) SjjUJll LMAJI jl 3 j.a A ll dLiaa L il 4 h >, i u l_^j jaaii^ll 

: \"l U<M V& 09^3>\9 )\ - V - Y 

.j». (jaSLi (Accidentel et passif) LALuj Ld L^a (Necrose) jJtiJI >ll*j 

. 4_p^ 4 _lL>JI aLS_i l ^ « a (Ja a- ~i i >i_i (. ..4ajLjLa (Jal_j^. — (j-Ljc—ia^^?! (j^i 3 1 — (jjjLH*' — daA j>> — 
jaseju lap- ij-iejJL 4jLa>^l (^ (_yJjVl 4Syl_LajVI 4lo,3~i (_jajMa_jILuaJI »l AJlII J^LlLI Jaaaj 
I £ jl ' <(4211= 4ajt) ' 3 jLa i 3 S dbjJlj^paXI jcaajj ' a ^ n_gj^a.i uVI 4jjl^Ji (a-d=ai (j£. 


cnli\ll yh lignll pmlmi miC 


2006 jmiij] -jjgifl 5 5 liuill 2 null 

(_ 5 -I I jLatiLijM ljub .<ULkII jLatjLLi ^ ij (_£jJI jjjjxudl 

SjjL>JLl LajLsdl JIlS L yi iu.a ‘.4_lL>J! da . j -x-ja <Lul_£lijj?! JauLuijJL {^j jCjdj-ia 1 1 

t^yL La ajl <--•»**• ja_ifcl t4_t»jj-> j_a 4 _uL^IL|| 4jLsr"n jiI JjjLLal^j 

.{_yjdL>J! j^-Ll! J jld 41c. i—juLSU! J^3 jaJ • 

. 4_uljj 4_Slj-a j| ^aSLao ^-uaiej V • 

. 1_L>. _jJ jj I h 4 (jjidj ^jLSsya | I j LajJ jj^SLl ® 

^^)c>J\ O^oyjj^lcvJVl- 1 

: .f .£.f )\ d>\/» - \ - i 

(j-a J_iJi_*JI ^J_J JLI 4_duj >JI 4_jJjM 4... ; u Ij 4 cdSLa J_aJ 

(. . . Ljj Jijj^jILca — 3l jj) t~il j <>»« tlj (. . . 4_i_aj^o- — 4_u_eaac.) LijLSJI 

(V (JSLfoJI) :<_y L La£ ^ n ^4_L!blLaj 4_LujLd (Jjdj-a Cjjlu (j-° 
JjjLLaul _jjb jjlaJI I jub 6jo. j<ublj 3t oil jf CoJt jljlj—iLJI jLJkjI 4_L>.j a • 

. (Signal dc mort) o^JU 4 _lIxj 4-uljLj.II <~iji . 3~ . „ t,l ^ **■" 4ue_j2L) Sjj^ j < .i 

<j£Uj (Cascade biochimique) LuLua-eS LLdLd ^ a<^>">lg -\_^i.'JJi iUL* j_a • 
a m\ U-,,„ VI ibLticuVI j-ca Lie. jj*j (Signal de mort cellulaire) (jjJSJI o^LI SjLLI JL^ul 

. 4_lLu jjJ I 4-jjjl^JI L^jjLq ^L_lL>iJ I i 41 1 *m £**< t^4-txiSL*JJLl ^ 

Phenotype) ^ jJLl ejjdU ^jUJ! j^MI L^JjU. SdLkjl jidj ^ : jlujutfl 4 JL*j_4 • 

Jl ^L-jlaJJ j — uaLicj LjjJlj oLLujj — ± 11 ^jub ciiLajjjl Ji>. jJ 4_a: j__ ii (apoptotique 

.j^ju idJj (_djuj ^jl (jjj LuL^j 4_lL>JI p < -j*» La ^j Lcj. m j 

: C/^)o\ cxxJc>d\ c^> 9 *\ jV 3 i \ SV>o\ bd>>» - \ - \ - i 

4_t_ jiVl^) LLi>|j oLST alj-u/ ^Stimulus proapoptotique) ^-aj-JLl ca^XI <uia L^JyLi- 

dijt.ia~u jJ.1 ^j’ijji^ (_ylc. JlLs^j) Ll>.jL>. j\ (. ..{jljr jji^j^I 3 1 i4_aL_u l\ya t4._ra-,j u a Ixll 

jl ciiLtjajucja ^ . .. a <~j (Voies de signalisation) iL~ tl t-dL-ma 4SjLLa.il cjI (4_l>.jL>J! 

r^yJI ^jajjJtl CjjLI CjIjLLI 

... i3jlju>JI jdaJLuaJI iX 4 jl<L| iUV 4jarjjioli 4 jljL| JlLa liLuLjj-iS CjLda^_>i_a • 
i ,L~tl J^»"n n" SjLa/EctOpOSide) j_iL^jju^j?l 3jLa JiLa :4— iu Li- a -i S Ci Luaj-ai-a • 

. . . a Lid! _^c. {_yS j- ulSj (4d Uu Sdl 4 j>JL*J,Ij 
dadjuj ...cjLjj_a y b jTNFa jl (Ligand de Fas) FasL Ji-a :4_^>.yj_u caUbj^*-* • 

{_yl! 4 il ^ ill ^yS I j <>> j a {jjaj-jsd,! 4 — ljLL I 4 « j i Uj 4 _lL>JI 4JLvjJtl <>Jub {_^S j-±j) iL~itl LilFu-a 


cnlpll y h ilgnll pnllmi miC 


Q006 juuiuj -jigl/l S5 lhnJI 2 jinJI 

jl (_(al_^£. I JUOJ I l h Clj ^'1 4-LC.jjj! 4 jj l^r ^ 11 4JVI d*a_i 2u3 

.4_tUJLi j-l£ j? (Facteur de croissance et de survie) *UJI 

: ’us^\ oi>/n- V - \ - i 

‘(Proes transitoires de promeabilitejt Megapore) i_ij 5MI 

^1 mi C (J1 i,-i"VI it-iib I JljJljso j_£j_a- Ij C^Llujj__l!I 3jj_*_3_a diLi^j—a (j- 0 

La oLLujj-lI! o Juk £y> jJI Ljjjjy?jILdl 


(Translocase de nucleotides adenyliques ou antipore) 

ANT • 



. JlU jjfcj ( Ljj ^ 1 1 ^Ul JjL-oJI) (J-u^j^jU.1 

Cyclophiline D • 


Benzodiazepine • 


La porine • 


cjL5jj.jtiI I jLLi < jr L>-!^d1 aLiiiii! L?j jL j^j I L-lx- U <_ jj 2 ."<11 ^LLaj! 

4 <-» u^j LjlI b j il500Da ^c. JJL 

1 4 £ -w £ya (_7-L>. I jJ I Li j jj I a I mi * t J Li_a-l^ j)j_g£LJ ! Jl_^>J I j ' ' I 4-a- . jlj Ljj jL j2Ld, I 

Uj> (>a NADH2j ATP Jiu alaLLJL JU^jJt! oLSjil 

^ jjAdl (Ca) .dlSJIj (Radicaux libres) 5>^>d! jjA^dl J£ jjJa 

• fj^J K! 1 " ^ cPl 

3l _jjJI (j-a (_y^J i Laj_a_c. 4_lL>JI (Ca) ^j-aoKJI (jjj-ie-al! j-jjjliJI JlLitJ I jiSLifcj 

j^a^M 4 'I £ ' (_y)3j <^>■^11 4^s»j Ljj jj !j j < n tlj 4_Laj^Ljj 4 £Li_AIIj 

Ji.lj (Desequilibre potentiel redox) JljJLLl - 3 jl.^..SI 4-lU-c. Ju^ <ys jjljJdl ^julL 
SjLjj JjJLkil (glutathion) tjj-pLjjKJI S^La 4-^ ^Laiejl .L^i i-dJj j-iatj La-aj . 4 _lL>J| 
jj^>ijj CjLxJl&jJIj CjLlujjjJIj (DNA) UjJI 4ajj-j>- (^4^ (jrd^ ‘(02) I JjA>- ^LL! 

JSlUt (Cytochrome C) I uV i L jj J kjj^ILJLl ^jU» Cj_jJLI CjLuj^j 

.-'Ijl , ,„l <*j ,U j (Aptosis-Inducing Factor) AIFj 4 j ... Ar.t l 3.h,,h Jl 

.(A JSLAJ!) 

3jj^.yUI 4b>,a'< 1 4 a 4_lLi L^Jijj^ILa-J (Jidl t_ayLj^lj jLi^jVI ljuk JJljsjj 

.(Point de non retour) 3 


^UIJL 

2006 jiDiiuj -jjgili ISM 2 mil 


cnli\ll yh iignll pmlmi miC 


: fx&ll g\)\jjjV\ bA>/» - Y - \ - i 

t _ y JI 2 j_cuLi_a -A j AUll 4 l»-j_a ( _ y lj ( _ 7 jJ! abjlie-a-jiaJ I di^Lc .1 a "ill 4 _c.j_a-Jse.-a J a 

diljl j i-ul 5 L!l L-utljJ _LI £_ca__je-j ^jPJI 4 _dAJ! fjyS 4 -Lj ■a- la 4 . j j_ 3 jj a 

, 4 JLs-jJ,I i>juk Ljjae-a Ijjj (Caspases) 
: cAjW^l - \ - Y - \ - i 

i-d -Ujl, j >J 4 _i Cj_i (dsljl CjLI -Ujj_jJI diLajj-ll (jr&J 4 1 t jJL u "i aj 

(^jGj 4 _tLkJI Jidj (Forme inactive) SJLaLL 4 jjL»JI 4 JUdl ,jj£i .(Ac. Aspartique) 

La^a i L ^ iii i" JLI SjLil (_^| jji j. c. i(Procaspase) jL. 

(jv-aj-ijjjjl (NH 2 ) 4 cj_aJ>J. (J-aLsJI LfraL-ai-)b ^ a i mJ 

(Carboxy terminate . 4 cjaj*_a) COOH J JaUJI La! .(Prodomine) 

cij Lj^_i V L cjLuIjjJI <- . a jL^J a * (Forme active) . L .*?. . 1 1 jl i < ..mi <*>. . s 

;(")cjLuJiitII Cj|jLi.i-ul£ 2 l £ya 4 jCj^ (JjLtaa^ oyiii 


* Caspasel (ICE) IL-Ib Converting anzyme 


* Caspase2 (ICH1) 


* Caspase3 (CPP32) 


.(inactive) 4JLaL>JI 1 ^~tl 4_iL>JI (_)i.|.5 4 ^jL 4 a eiiljl i , nl£Lll jl>.jjj 

^_yC.jLl (j\a—a (_). .ibaij (3^_5 jb SJlJvIjJI jail) CjjJt! jl_cul 

...ALJIjj I 4 _Jj ^jJI JcLcdl JcL£ J£ (Cascade d’activation) 


: tjUdaj^iJLa 


4JL>JI 0 juk CjJueJijj iCj|jl_i_Lul£LII (jjJ tj-a CjJljsj JlS idlVLsJI • 

.(Mort eellulaire caspase independante) cjljL^L^JLi Ja^i ^J.1 ^yLAJ! ojll ^ 

tjj-UljJ (_yj| dlljLitulSLII .1 23 (3^a-l Laj <£. • 

.() Y < ) ♦ A iA <Y : Caspases Initiatrikces) 4 AjLJI cjljL^lSdl • 

cAjIa ^ l _!.... A. n fOy (Caspases effectriecs) SjiiJJll jl 2A...a.m oljl . ...LSdl • 

.V jl 1 1 nl$ JlLa 4lit!3 Cjljl 1 1 iil^ i^2uh 4_>jLlII cjljLu ,ul£L!l 

\))jjg)gu))\ on G$*!>\ u$*\ cAu)Q/) <^\Je>q - V - Y - \ - 1 

: ^AIF dol^Q 0\jVp»'Og A x)\g Cytochrome C) 


(^yjLAi^ ^j-Lj La j_y3 (chromoproteine .jj^La ^-aj) C j < "II 

(_yL>-|jL!l «.! A » 1 1 7C L 1 1.1 (jylc. jl A ~iiVI (_ylc. 4 __Lj I all 4 jjJl_S Ijiajj . Lj jAj— ~1 ,_lU 


cnlpll y h ilgnll pnllmi miC 
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Jlju Lai i A. II 4b«b«ll (Jjla Cj I (Jjj (^ 4 jL 4 t Ljj JUjJSjg j a U 

(Cofacteur) jxLu^a (J-aLc. j_a A jl i < nl£JI ^jLi ^Ic. 4jLa l^jJjj£j_iLdl (j-a 

7*4 tU i (Apoptosome) jajjjJLjjVl L j-j-a-^J! jSb l-J i(Apafl) 1 

. Si jjJI Jufc I Juk A ^aS ~\j V CjIjLjj-uLSJI (j_a (JSJ ^l^l J^ixAZlILi 

(j-a (ATP) Jl CjLuj^v (j-a SLfllkJI (j-a L$JL>.L>. Ji_a!Lj-jj 4 JLvjJI tfjuk (jl (_yJI SjLSi^M jJl-soj 

i^jLsJI ^y]| j-a^jJI dij^a'I (j-Gj^-i Laia-il Jjlti ' t Lj J l^j^jILJI aLifoC. A iM S i juuljlI (J jLi- 
^1 jJj <(Facteur Induisant L’Apoptose) AIF 'A* ^j-jSJI < ^ s~,t l 

.(DNA) LjjJI 4Jjjj». t ~xua~\j JllLutJU-aJI i S-uSqJ LgSuSLij (_y4 »Jl>W Ijjj 1 _lL*JJ Si _jjJI (_y3 
LjjJI i—ajLil ^1 cjjI 4Jj|j-*-a 4 jjjI t _ y J| AIF S^LtlsI (jl (—ijbtlJI (_ji 3JL1 C-iTuS I JLaJj 

(_ylc. (PhosphatidyL serine) (jj^ j < n II J t. t j~l s . stl <jjLbj_». jlj^L ^ a < n" La$ - 1 ^ « j F s*ia 
(_yl£. I x>)j I «AIF» Jl SjjJa (^l La-a i^jliJI (^jyLt^o-t-uJI »L A ill 4 -ajvjLAJI aLS-tiaJI 

. CjI jl_Ljjil£JI (j^. 4-alS 4_jyLSHjjil Sjj^-aaj (jjUal 

V - I 

: .f U ayS\/))\ <j\S)^)\ t)^ cii»$\ - \ - V - i 
4_<J jj M x^ja Lul jj L»oj-aj (Caenorhabditis elegans) 4, jkj -kil 3 j$jJI 
(JjLS— a i L» S a 4iij_j^a 11**) I ^~l a 4-Oj -Lst-aj ' j J 4' ■* .*:, t IjJiu i4jIj_jJI ^alc (_y4 (j-CLrv l—J I 
J T ^jj-a-JI ljufc (_ r Lc. Sj_3tJLU CjL-uIjJJI O-iSLa J_o]j .(^LuuVI Jla£. Cjl!ij_j-a V X 1 I * (_yj|^>. 

.4jjJl^ (_y3 (_g_yL>JI CjjJI <_iSI^J (jjSljj g-alj^J 4>>-J (j^. i_kASJI (jja 

Lg-La (__,.S. i~) (Stade larvaire) 4Jaj_J! 4JL>.j_a l _^Js 4_lL>. ' * ^* o* 4-lLiaAJI SjjjJI (j_j£Jj 
(j£. tfjjtJLIj ig-aj-iJI Cjj^LJ A I (_p3jju La-a i(J>alSJI j-a-JI (_y^ 

Sj ili>3 4l_j-aJ (_r(j^l Ljbj-aj 4JLa-j a l _ r Js (jljiJjJI tfjub cA>aj_c. ii_dJj (j£. 4JjJ uj,l CjLjjjJI 

cjjJU-i 4 j'-v ITI Jl cjj— a ( jr 4 2 ~ t, I ) 4 4,i ^ ~ . .. t, I cjIjjjJI c.<_i£J (Mutagenes) 

(_y£ 4-a^Je- T jl diliijjJI JljJu>o (j-a ii>JUk Clilj-iLaJI CjIJl>-I <_jjLj>J O-iSLa IjiSLkj i(^-ajjJI 
dijil CaLijj a» _i CjLjjjJI tfJUb Cxj a i u LdJjJ .SjJIj 4JjJaj>- ^J-C. (^I l_Aj-_L_ajj 

i4J!iLa-« cjLiijj_a jjAi i_kJa£JI jaj Jl s 4 ( jl_Auj'i?l (_^ Lai i(Cell Death Genes) CED «(_^jL>JI 
5 4J j»jL2_a Jjb La L^laj Jj j_aj^a j Jt, La L^Ja 


cnli\ll yh ngnll pmlmi miC 


^UIJL 

2006 jiDiiuj -jjgtfi 5 5 lUnJI 2 jieJI 


tjlijjll ,j^s u 


jGjj-J 1 <t, j tF>j 


dLujiJI J Lie. 

C.Elegns ^jJ 

Caspases (aspartase a cysteine) 

*T A dljL^il^/Casp. 9,3... 

Ced-3 • 

jL^l^.kAla 

Apar-1, FADD... 

Ced-4 • 

Cx-uujj dll J-L2JI ^Ll3jV jaiaJLa 

4^^ 

4>ajL3>a 

Ced-9 • 

Cr^- -f-C'f 3_j3J^>dl dLLy^JI 


'•rtf* 


. Ll>L>dl (Ji^l J-l 4 J M.f *>?l 

Bax, Bak... 

Bcl-2, BclXL 


(j-a JLI 4 jsjL 2J1I dLLujjjl] 

Bik, Bad.... 

Egi-r* 

Bcl2/Ced-9 4l^a 




dljL^l£dl 

C-IAP2; c-IAPl 

- 

IAP^ 

Smac/Diablo 

- 


: .f.'t.f 1) oooMl dt»M\ - V - T - i 

4_jJL>JI ^jL>- ^yi 3jjl jJI dljl iSi^La h5j 1>JI dag ->■ t, I £yi I aM t-, 'I ,^,£, ^ 4 . aL a 

djJJ J^c-l La! i4_lL». juuuAji (_ylc. LajJ (j^b-a-G ( _ r >ajyLiy< J ml! »1 mi « II dyl j-aJiaiwaj 

^3 iTNFj i-il ~'j aj £ tl * \j NGF tjiia 1 ^ •>* « ' (_y_JI SjLi'iM (^^ba-ij “■ I 3 it! Lalj 
■ Jj i^>3~tl jjAii j ^yL La-ia L^-La (JjLHi l- a ^ i ,uj i Ligand dc Fas 

: ^Facteurs Neurotrophiques/NGF^GOoaH wiiuddol^ - \ - S - S - i 
ij. 3 $ 3 ~i a 4_uljgC. (Jgs(j-C. (j- 0 3jjdt_a 4 _l£._jj t—JLiJI ( _ 7 _a diljj i -ua-xIJ j-aj— dl djJtl <_j-9|^j 
^ t-c^oi) L*jl jJal ^ i(Facteurs trophiques rerogrades Specifiques) 

4_u_^*J! LALAJI 5Lp- daGjjj .(Territoire dinnervation) i_iL^Vl 5. 3L.U du^l GM-b 
i_£jJ9 (jxiaLn ^_ya (Jd-jG ' $ a (_£l n . «lt 4_u|ji_iJI (Jgal^jdl ^ya 4_aaL£ 4_a_a^ ^j^aG ^Ic. L^3 jj_3j 
La-Iaj iSLpdl JLlS (jyL- NGF J 4.1 G~ii >i.U 413JI ^ All C^>- «.L2 jJ! (_)^l^£. (j-a SajjL^a 4xmj (_ylc. 

.(^ (J K Mill j ,^gaj_dl CjjJILi Lfcj-tfl CjjjU 

: ^Facteur de/Tumor necrosis factor/TNF necrose tumorale^)^ /Soil dalp - V-V-T-l 
4jl..a-..itduVI 3JL^ ^_ya T i~iljjl 3 ^ItL 3 t-, M.itl cjLi_a-*ljJI ojj-Ju (Cytokine) (j^ 9 ~ j < « jjfcj 
4 _l3|j-o (j Js ylc.la yLalc. gjSufuj (Jj iCjLil^lJVI cjVL>- ^yL. jju3u iaj ^ “’jj- 1 o' *3_jc.Lil,l 

4_Lal_£JI '’JJ L 4. 1 1 Cj|j 3jl jJlj aL-ullaj uJlj 3 j al t->tl Li^l >JI £ys all ^_ya ^..aLj-uj 


cnlpll y h ilgnll pnllmi miC 
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^IuJ njLljjJJ JjLS JSLi Lalj ^l.Ac. J£.i"i Lai i ( _ 7 _aj_JI jJtjjl JaL*J LilLiifcj 7r.ll 

J I a~ ... a 3 £3 t (TNF) jdtJI (J-aLc. ‘"'N I a~ < " a Lai .^LAAJI (_yajjJI jdtJI JaLc. J JL^Ju\ 

i 4 _uLAJlJI di>A i a ~ i t >i all 3j3 Li, * i a 4,L lti £ (_JI ^Ll^ T ujj i(TNFR2) Y J_i jj i i >i„aj i(TNFRl) ) 
^ JS .(APO-1 jl CD95 LaJ Fasj P75LNTR <>a J£ UaJ L«JI 

4 ala I a» ( jr a_ujj t ( motif) L ajfaj l«J^>. L$ jlje-a-LtaJI L^_3j2a (_y^ L^JI SjLAVI JjLjJI O^t, i a"i i > J, I 

Jii_a 4_i a jN.'j ~ j . ■■ tl dil Jl (j_a jlij_*JI J....-V jj ( _ jr iJI .(Deat domain/DD) «dijJ,l 

(FAS receptor) FADD j (TNF receptor associated death Domanie protein) TRADD 
Jc.L&]| £y> auk. djLujjj-JI DD (^Lwj .associated death Domaine protein) 

(TNF) (_ 7 -«j3tl jJ^-JI Jald l 5-L9^ I Ji^Lkj ^1 SjjJJtl dl IjLAVI L^-tu La-^a 

TRADDj FADD diL^-JL I a J^USj .LLjjl ^il TNFR1 ^LSLJI 

^>1 jua. ail J3 Lj>. (j- 8 A jl.„i i Jl daa All tj-a FADD ^LJLj 

^Jl L tCiljLuoilSJI ^Ll! JALjUI JajAnil 4_tLad Jlki La_a .(Clivage proteolytique) 
(TNF) (_ 7 _aj_jJI jJe-JI J>al_*J (jl ^ Ja ~ij J ti u La-a . i—SJL^JI 4_tlicJj ^aj-JLI dij-all ^L-uL^JI 4 JL>.jJ,I 
LjLL dijJL Le_il£ diVLaJI aau !^Si 4j| j-j£. i LjLaJI (_jiajLJ gp>-d>l eiijdl jA>- (_y.le. SjJiS 

•f*£f 

: H at9\/» Olx*»/& -Y-Y-Y-S 

JjLa. ^ySjjJI Jlj aj-^JLl 4. i. j.u.L! L i (jLAJI ' a ^ i 33 J ^ 1 oLJjja^JI « ■ I 

3j_a dJ JoAa j_Jl 3 4la jjJ)S I (jAa-JI Lai .(Metamorphose) oLALaj-JI 
.(Hypoxie) ... < jVl jJI a ^Kt l 3 3a 3 ^jJI .EPO (Erythropoitin) 

L&jJI lmj dij a ^ LaJ iLl ialj a >JI Clil a>^dl c. ^ ^ 3 ojjl (Jii a-jj_J 

(oLu^xjJL^VIj 3j>j.J..,a. ? JI) 4_t_mJL>JI diLj^a j^JI JU.L (_ud3j .(Effet antiapoptotique) 

3 3 ^LiI,l (jtaLiicjVI ijaa.jJI 4_iELie_a L3LL alLi^Lsm J3L>- 3a iMiSLa^a IjjJ 

• li^dal ^ytl Lbjlj^l ^ 

: oo^x^»9 Ligand de Fas - S- T- T- S 

4JLI aJI NK Lyl >JI iLLIjl^j Tc diLjl a alii t-sj-ia 3° Ligand de Fas ^1 ~ <1 3^, ata 

a j^ju dup. .(mFasI) ^jyLj W JI L^LAL 3a I ^natural killer) Soa-ukil 
(1 * JSLA1I) .4 Ajl^~uxJI LMiLLl diLjUjUl aju* (cytotoxicite) 4^^ ^ 
3I ^_yll Lla 3jLA^I jjipoj iLyiAJI 3° JiaJ^jJI i— 3jJa 3- 0 ^-^LLl iFas 3.‘ £"i,< »JLl Lai 

Fas (J-i HiLuji.1 g.~ t ,ri La ^L^-j-^ imFasL ^j^l I ^~L a. (_(>.lj->3 Tc diLjLa_ai!l 

. ILL^V ^1 jJI f JL4J ULl^- 1 Ua * LkjjJ Jl a<-. <u l (APO-1 /\ CD95 /\) 


cnli\ll yh ngnll pmlmi miC 
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j-« " mil ji ^ftjljJI >- 3-11 J« fll 2 4 j ?r, j,m 1 jj-gii (J34 4 -JVI oJLjk 

,2LkAUI Tc eakjLLd] 

J}L>. 4 _uia. j i T 1 4 _}L>dl 3 4 -l-l-l-l->J I 4 aL ill Lj^LL ^ L^jf (Ligand de Fas) J2 - j3j$ 

^3 jL>JI Lkj2 ^ L«_£ <(Atresie folliculaire) J>L*l 3 VI 

i ttLoJtuus ^ 4 -l L q— 3 lj j-ulb j-ljSJI li!>A g.2 < uVI ^c. ^jLlil jl i _il.ll 

(_t-LAJ (_y3 iFaS i~i\t I 2 " , ,.t,l t _yic. ^-aj jLljp " j I nil 1 Aal r (_£^_Ilj*_! (_yll!l 2-1 Jl-lSUI LjUJI 

j j 2 -». i j^ili ijJj^eSDI a3->-3 4 j| VJ . jl-lSL!Li 2 _uL*JI cjVI_>JI (_y3 Ligand dc Fas (J-aL_*JI 

' *i ^ 1L3I3 l^_o juk (_yi! ^ <^2 ' La _4 i 2 _ij_iSLIt LAUJI L-Sjda i^ya (Ligand dc Fas) (J-aL*JI ^122)3 

(J al_*JI jj 23 (_y 3 j| T i~iljjl 2 ^ HI .Lj > ~ J—iSLlI t il -,tVI .j ■■nj ^ A Jj_>.3 (_ < 1 I II "( 1 

43^-3 Lufc SjLiAM jju>d3 . LjUtl! jJt j-t-ajoJI Lisji Jj La_a (Ligand de Fas) 
jSLjJI ^ 4 I I 21 1 2 JUs. ^ (SfasL) (jLjjJL! JjLs (Ligand de Fas) J^L_*JJ j_ 2 j J£LA 
j-dtj 4l J<A1I all 3 jt c ( Metel loprotei n ase ) ^ujjl > _ut 3 (mFasL) ^LA-iJI 

i(mFasL) (Jjl2j ^ 2'L < 1,1 4-JVI J-*-^ ciij-aj 2_3 j. ^ 3-mll LjjLLJI (jl jUb IdSL^ JLJ 

.(mFasL) j_pt 3 (j_a jl^j La_« i(SfasL) JL^liLi 4 j*j£ <-dJ 3 (jl V! 

:^»/0o\ 0 <*jbD OiiAl <ttl>\x)\ ii»\s>s)\ - Y - V - i 

(_yjJI 4 j 2 j 2 -».tl 3| j_Lll CI1I33 Cj 1 _ 1 jI£LII 4 _j 1 >. 2 ^1 Lit ^ 1 11 LjjjLj3^3-2_dl JlL-i 

u S^'K -1! J3VI (« LUI Lg— ij£ (j—c M (Eucaryote aerobie) Ldljd. U u2rrt 

(3j_iSJI dlljlail ^ 3.3 J<i 3 »! Ml « tl 2 j 3 L 2 j j--lj -«3 J-OX. . ji 3 j 3^ -i_m (jjjLIfilj (_ y 22 i 3 V 

(_ ;r -< 4 > A aLL CjLlujj-i (J^LL (jja 43 j3j_j-<ji (_43l^3 dljjJ 2_aLl3^Li l ^ Alj i... 34 JL*lLa diLjjj-^ 

.(U J$d2JI) .Bcl -2 2 W 3 
: Bcl 2 - \ -X-S-i 

* j j ~' t-, (Survie cellulaire) ^. l 2 ,t l j^f Bcl 2 jjr^j-JI j . ~. «j 


^yyLjdA?! 4^ j- AII 3 Ijj (j-a (J$ a l Ac. (jyl^- Li UL-tl>^-a ^-$^-<>-3^3 -IJ ^ jl£L!l 


Famille Bcl-2 2.L^'4 

Sons famille 

d d \ t 

Bcl-2 

Bax 

BH3 


-11 2-ajLia/Antiapoptotique 

Proapoptotique -d 5>l^a 

Bcl-2, Bcl-XL, Bcl-w, Hcl-1, 

Al, CED-9, EID-19k 

Bax, Bak, 

Bok. 

Bik, Hrk, Bad, 

Bid, EGL-1 


II 
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^UL 

/I5 5iLmll 2 mil 


Bcl2 


3 L_aj jL/i.u u LuJjjjJ ^ 0 


j"i?l j^Lal Jl9j . P V ) SljjJlj 4 _l_u»JLI 
; L^ia j£JJ 

^_i£j ^aj-dl cijJL! (j-a 4 _lL>JI 4_jL«^v 4jjL*JI 4JL>JI (j Js Bc 12 j-G jjj (J_a-*gj 
cjjJU 4JU>. Lai iciiljl i iiiLLI iLj i~„™ j-La ^^LlILj ^Cytochrome C) C jg—i-i-uJ I 
j-a C ^ Jj-$j ~ i j inti ^_a— i-u.) La-a 1 P 0 V 4-La-m lj_i 4-se-a-^ jalL) iBd2 Jl jjJ jLfl jJtl 

: jULtajjiJLa 

Bax 4, J_mj Jalj-sVL^ idiLLujj_JI ojLjfc Jjgvj 4-a_m n i L^Jj—a j| 4_gL>JI aL3_! Jajjjj • 
4_gL>JI «.L2 j (_yJI Bcl-XL jl Bcl2 4_^a$ (_ r fl 4 a gjl 3-lLjJI (_ y aL 3" La-i-u idijJtl j-jLej iBadj 

.^-aj-jJI LgJj-a £-j£j 

4 a Se. a 1 ^_-aj_j_l, I di jJ I 4 - 3 C- 1 l_£ di 1 m"jj— J I di l!ijj--a ^..1 c. di I < »jj -t a 1 1 j>. t i (_£ jJLso • 

^ j ^ j-a L^jSLa-i (_ 5 j-II Elb-19k jGjj_dl LLLa-i yLLa (Adenovirus) ,j "jj j ' 1 ^91 
.SULloII LjL>JI (Ji»L (_ r C.LiI,l jl^j»JI i_£SjJa j -a jikUl 
: Bcl2ainio9 OlmQ/iiW (N&j -S-Y-Y-S 

iLtdJu La ji (Trnscription) ^cgaill 4_L>j_a (JjLie_3 :d)Lj.i..m.a Sj-c. ^lc. r< tl I j_a ^aib 
(Jjl at, I 1 iBcl2 4 jj^J,I ^>il (JjL*_a (jiaJa- ^ylg. (jajjgjSiU L_ujL>. jggju) P53 j-GjJ_JI (_ja-*-l 

iL_i, Ai ( jyL>- j-a 4— L-ajjJI LjLAJI j-a (jol 3r"tl j_a j£La-i La-a iBaX SjjjJI i u ' j— t a -ao ( JT L- 
4 jjL>JI JaLajVl Bcl-2 ^Lul NGF j_iLxj 4_^JV Cy°3 ‘^-aj-d.1 L^j^-a 4 jla c. 

JJ j_ubJI (j^a (Jj-Sj La-a ^^-Le-ad 4 _ll-l-lj>J| L^LLj! Melanocyte kcSj^LbB oL^LU) 
*j * j La-i! 4 _ljjj->JI LyCsdl dij^a (jl JlSj iLyCsdl (_ylc. NGF 4-u/jLa-i 

(jyLt-i^l (jyLL 4 jjjJU i> J_ifc ja^-a ^Lalijl iL-w\l ' j| ‘.BaX j-j 3 L 3 C-usd 

^jl {_yJI <^>->.tl Ijufc {_y£ SjLi^l jJljsoj • 4-jJLuJLL! diL^aj-^j| (JLaJLu-ul ale gj-L-Laj ' LaJu-i 
diljLpjjj) {j^jjj-AI 4_ajLk diLa-jj-il J-j3Lj (jl (j^a-J 4,l_c j-g all oJUfc djllpjjj JaLLi 

Bcl2 jrGjj-JL^ 4 LLj .L^LLLi J-lLa 3 ^LJLj .(Clivation) L^-aL^LI Ja^Ci (Proteases 
(_jJL. (^ — 4_uL-aj^l 4_c.llU (j|ji_a-3 4_a^>- /VIH-1 jLujjj) jijLii jajjjl (j-a ^.l xsi a'^ (jIsj-jlIu 
L jL>JI oj_4 dij-a yx xi as La-a i(RetrOvirilS) (_ r C.L>djl (j-a 4 jI ^11 dlLjl a-al II ^ $<■ ‘ a -a 

. JJ Sj-La-t I j-A I jJaJI jAjli jajlij Jl^ Bcl-2 (j-GjjjJI (jLfl t(jj i n La (_yj| 45 L 33 'i?L .4_jjlAaJJI 
(Ji.L djLj-i^l jjjjjj 4 3 1 «~ t, I dilj_JLiIlj (Asymetrie) j jLgr<-Lu.aJ I »LL j.,11 (JJLa-i jal juul (JLa 
Anti-) o J.iuX jU 4-ajLaa 4 ajLa 4 J (jjSJ jl jSLaJj . diljLij,.al£LII (_ji aju Jag JuJu La-^ i4_lL>J| 
. 4 LLLJI JLI jj (Potentiel redox) JlyiLl- 3 j-^i 4LLui j^. ^ JLaLtj La-a .(oxydante 


cnli\ll yh iignll pmlmi miC 
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i Lj (j- 0 AIFj C >ill Cjj-s LusjI Bcl-2 

JlI! Lj (\i ~u'x 1 

La-« i Ljj ifgg 4 j^>L>. cj! J.IS Baxj Bcl2 o Ll.pjj._J I 3 r 1 L~ . ..I ' ^jl 

Baxj Bcl2 i_s |j£Lihj . 3 1. 1 ^ 3 r< tl 4 JL>.j2U (_ 7 il!I 4!LoL3_i cj|j^-i3 ^ j tx ~ ^ya 

J^JlGJI ^£LeJjJL (_jj_3it]| Oj£i IjjL bj- 5 o^-*-b 

ojufc JLaSI jl ^ILa ^pj-U 

i" i^yC. 2 j—La£ «LvjJlJ 3Jjj, tu„A Lgjl_3 iBd2 CjLlUJjJ j_GL3 JJulj Ijd-UJ t 
Bcl2 JL! (Surexpression) j_u-*nJI Jalj-a! i^lj JU 3 ', ^ anti 4 JL>.j_U 

CjIj—I lATlII (JJ -1 (Jj-ie-l La-« Lj JlJ jS ^-Tl-lI. 1 a I <*■ r 3 'M 3 it d jtt a, Cj I j_l_lATiJ I ^JLa 

3 'M 3 ' j— 3-sej BaX ^LL! fjr-S lLIja! (J£ (jLfl (JjL3J,Lij Jj j < h" (_ 7 -3l! 

. Ljj »1 Mir 

: ( u y9w>Jil CM»\^\ «<^SUb\))P53 - Y - r - V - Z 

J-alSLj i_2a! j-j ijjjj (Facteur de transcription) J_al_c P53 qpjj—JI j j-1-ju 

LjjJI 3_iL^I t iL L^La^Lu 4LL>Jl (Integrite) 

CjLj^a j j3 stuJ * J) 3jj jjjL-iiJI I Jufc ^ylc. P53 i_2s^jl3j ^. . . j^l i-x 3‘iI jl ^jjj$) jjLi j| 
Blocage de cycle) ^^Udl * 1 ... s\ VI Sjjj ^ G1 3Jb>. jJtl Js> 3_diJI F 8 ) *LAj! J*_*3 
diji.1 JjyLlaL j»j-33 IjLfl i •»- (j-° L^iSLqj ^ecllulaire 

.(>Y JSLAJ!) « r> L^ ^jUJ! LdMJLU -jcx^tdl jJ 
(j-« J^>3I (jyic. (J^-*JI (j| i L gl->- Jj m a j iP53 (J^-C. 4, _c 3_c^ i^£. Lai 

oljLiL auLkl! jjiLuo-I 3_j^3j ' a ^ iBax 3 jj_jJU ^xoj ^_t3_>uij Bcl2 3!ij^JU 

. (cjjJU SjLi! J j 3~ i .I a) Fas ^e_ujj j_L3j>o jyLL (j-« 
: Smac/DiabloVi 8 j\>o' 09 lAPu\xnQ / x)\ -1-T-V-l 

4 Lt iCjlujCtll J 0 1^. i >J I (j- 0 (J^ ^_ylc. CLlj^sol (_y3j| CjL^IjJJI I ~ < J. ^ ts I 

(jA. (Inhibitorsx of Apoptosis Proteins) IAP u a ...1 culLuj^-JI ^ 

^jl V! L^Ia-t ^il" (jji 3J j , b ->J l j 3ji alJilj 3jjl_dl cj|jL.L..^til£L!lj j llLJ.1 lLLljjVI 

Srnac/ CjLLuj^j ^ ya 3j_<IuLj_a 3_jAlj_a Cjj>J iL^ jljx c\ 4,b JU-X all OJLA j-uaUi. 

j_uG (j-a ciiljl i i nl£2l j-ij-j>u I ^ "*■ J-*.! (J-a-*3 cujjs- t Lj jjjS jTi-l-U I ^>* B Diablo 

.(IT j£LjJI)IAPs 
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oum\> 

4 jj 3 j_l <33 tLij-uLui I 3 j-&LA (Apoptose) (_£jL>J! dijJLI (jj 

3 „».Ill (JjLA. » I j.i u 1 L 1 M-AJI 3jjljLL-o CjL 1 jI£L]| 

3 - A *f k *^*f‘ jljJl («-*! j — »- i J*-]j 1 J Ij-ll (jjL£J! jT 

4±Lkil LiMAJI j-a (j-aiseoJ! N A (Homeostasie) jJI I <_ il r<~ < nVI « 

.(jjl£L!l SLp. IjJaa* (J£LiIu 3 O^e-u^a I (_yjJI jl iSjLtiaJ! jl 
yis> I (jl «L>-jjJ i3L_L->J!j dljJ,! (j-U 4j3jl_*J! (^J 3j.Al.II . j».£% j» ^,3 £a A jj gA iIjiSLikj 
J}LA»I (jl Luqj.^A i(j^>JI (jjlSL!l (_^jJ SLpJI Cj|jjj_t3s (j_« Sjjj-tlo (Jj (J ^ .ji ^ dij-U 

VL>. jjAj (j_c. (jjSLj 4 - T l_l!Tj ja. 3 j3j j 1 n jl Sj-jjj (^ ((_j^s_3j j| jjjL^i jl 

(_p=l j-afj (Auto-immunes) 2 _pl jJI 4 _^IUI oQj^-aj jajVlj jlA j-^L^ 4 _£b_s S_;_^ j_a 
Creuztfeldt- Jakob (_p=>j-aj Alzheimer c^j-^3 Parkinosn ^ .1 1 JM_=tAM 
Sclerose late- Ly '^..*!l j ^L>JI v l<^~t l ^j-aj Chore de Huntington (_p=>j-aj 

4 . 3 j-jlXI 3 a, j .^,11 uA-l jiaJI jl ^ liIA V 3 L-.rale amyotrophique ou maladie de charcot 

<— ll 1 I III ?t ^ 1 u" 1 ti i 4 _j-jjjj>J! 4 j_jJ| p^ 3 j ^jA-Uj JLj- 3 -U CllLdV 4 ^ ‘s lj~~i t, I3 4 3 j ^ . tl 

4- la-ui Jilj i4.3_i3.ij P V ^4 j r j 1 4_L>-jLc. ol— ije-ulj" 1 nl 3 Jl£. SjjJLi (_j-Uj]Lij tfJUfc 33 A 

CJ 3 XI (JSLoU jl jj! 4 j!jA jl_3 i4_ijjjJ! (_pslj-a^?l (JLsc-a (_y3 j L. A ! I j-4> La^ iLl!L>. 4A»~u>iJI (j-a 
t~il j < 3~tl (JLx_a ( jr 3 SjLC-ljJ! 4 _j aJL*J! CjLxj^I j-o JljJ-xJJ Lc. 3 .^ 33 -a LjJLs- g-aj—jJtl (_£jl_>J! 

.4ibJu>dl 4-J3 _ij>J! 
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^ 1 (jjl _jj gjuji >J I dlLiJb ^ns-> tJ ^ILL) 





cjj-U 


t++/- t+/-- 





^III>.TI ljLJcJ LJ 9XI :( \ ) ititl 
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£_>LuaVl jSLiij ^ Ji :(Y) JSLiDI 



j-usdIIc j-qSl) tCjjjj) *> nill £Jl& -Y 
w *t jJJSLuti 4 j ih f 



. Lajl^-ojj ^-iLuaVI JjJuIj -i 



4 >tl^ <(1 4 lJLj^TllU- 4 <(l>ttl i-Slj-Ial 



*>~t I Lj^UkJI 

j-j! u>Vl jrU 1 4 4 >. n,M Jlj) 


(Mesenchime). 


II 
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iU Jlj) :(r j J’s <titl 
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2^X1 M5XI 2ulJu ^ iuJLi* Sljj :(i ) jSLdJt 
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C)jil <UJL>J I :(0) J’s i'll T I 
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j-a <J£ OJt^o ^111 4 j-L>JI ljLuj GIj-ulU! JSLoJI 

^ Ju icJuSLU £j \ * .» (j-s ^ j»£p — V . 4 j jl_£. 4_jJ_>. — ^ 

^-aj^ljjJLu-uJ 1 »L<r<Lt-ll (j-' 0 ^ JlJjj — V - ^aLaltJl ^j.L>Jl 

4_«j_*ij :*\ i tjj-a . clA^i x>ia.ll (_>-saJU ( _ ;r lc. ^jJibej L 4 JL 4 t . ^ 4^solj ^ L x t > -| 3 JlC. (jjSj lj_p- Ij 

"A— 0 <■ a\"n —1 .4_at_tJi3Vl 3jjL>Jt! i_3j_Ld £)_a CjjJU 

Jj^'LLajl — V . uLa_j_>JU 4_UJ ijr ^ JL>. jl Cj^i^lLnj Jj-uars- (jjJ 0 Jl& L-tJjJfcJ 

j ^i » U ^..i.c. < 3~<C t, 1 i » 1 1 ^jjq JSLJuj j 4_juj^j j_j_jJu (jjj ^ ♦ j ' 1 1 t 3~X*t :^_3c_(JI 

^Jlc. 4_3_l1£' < 3 < jj ^U» . Uaj_sc.La 1 1 3 "m I 4_paj ^Li ^T l-l^-uJ I * | j— >■ ^ 1 ^Ld-Iulj i 4_^e_uo I Ij j. j r. l__<_}|j_». 

cj! j x ^\ »,tlj 3lj_Lll i \ 3 33 : j_st_LJI ^jl_3j —A ♦ <JT s ^jJL>JI ^L-JuJlII ^ j_>j Ljj ju^j- T l j J, I ^joiSLjj-jLo 

Ji-|j — 4_*_uaL>J! LMJkJ! ila^L>iJ . L^ld-tlaj ^LliLj 4 j^_u_l11 L^LJj_<£ CjLjj Juj£jILd*! 

l2>LLaj| 3l jiil 3jL-Lr>- jJ I CjL_q_*1lI1 <_3^Jo (j-c ^_ua_^j <j1 ^Jj ^L*J1 1 ^ — 4-ge-t.ajVI 

(jLb l 4_j_)L^_i<JVI 4jLt5cJL_oV! 3jj>j..i < <i N ^ 01 (J^.1 3" II j * <^tl 

■ ^ini'dl 4_(_uJl J_iij (^jJI ^ 3^111 ^IrtUlVI Lja-il jJtlll 


cnli\ll yh ngnll pmlmi miC 


^UIJL 

2006 jiDiuiJ -jjgtfi 5 5 lLudl 2 Jinll 



Cij^JLJ 4 T ujjj>JI iJVI :(V) JSLuJI 

u <dtt i ii t l5sJ I 

[Cs.^ ]e - Cytc: ,^.a - 

AIF:. f .j-. r ij 

jl jLujlSLII ££j|_i 

GSH — PC 

xiuj> 

UV jj jl>. - RO 

VMtLjjb/jWU^IaJ! j^>JI 
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>acJ I LSftJbJI Qjbjj u«i ij\3 lJuuLl** 1!J1 wisJ] 

yjjLi^bS^LUjJl CytochromeC »»j : 


Cytochrome C :(a) 
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NGF 3j^l 
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FasL Te :( ^« ) JSL^JI 
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iJj-lSJ I LjjJiltl (jS LAj-uIjj Bc 12 ) JSLuJI 
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diMU P53 : (u) jsaii 
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AJ JSLuJI 

.(Y/r gAjJ . I 09±* :IAP 

IAP :Smac/Diablo 

.(A jLujil£UI ^ajA-U cj^aU ^jLo :cFLIP 
,ti)ljL±jjlSL!l tla-c Ai 1 1 (_yl£. jl£.Luia (JaIx, APAF-l 

C ijj*. j_U-i ^ajjJ.1 Cj^aII t=-iI^ (j-ujjj Bcl2 
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